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in headache 


prompt...prolonged...prescribed pain relief 


APAMIDE 


TRADEMARK 
(N-acetyl-p-aminophenol, Ames, 0.3 Gm.) 


analgesic-antipyretic 


acts within minutes — no analgesic lag 
pain relief for as long as 4 hours 
wide margin of therapeutic safety 
notably free from side effects 


pain relief plus sedation 


3 ’ (N-acetyl-p-aminophenol and acetylcarbromal, Ames, 0.15 Gm. each) 


analgesic-sedative 


non-narcotic and non-barbiturate 
potentiated effect with minimal dosage 
mild sedation for daytime use 


Apamide and Apromal are prescription-protected. Dosage 
and duration of treatment are controlled by you. Par- 
ticularly valuable in those patients who cannot tolerate the 
salicylates. Average adult dose: 1 tablet every 4 hours, 
or as required. Bottles of 100. Samples and literature 
upon request. 
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7 COMPANY, INC., ELKHART, INDIANA /\ Company of Canada, Ltd., Toronto 
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PONTOCAINE® hydrochloride means 
prompt induction 
sustained anesthesia 
prolonged analgesia 
relative safety and 
convenience 


Operating time becomes flexible when you use 
PONTOCAINE hydrochloride for anesthesia and 
analgesia. 

Surgeons and anesthesiologists who have used 
Pontocaine know that you can depend on it “for its 
longer lasting effects."* When required, operating 
time can be stretched to as much as five hours... 
postoperative analgesia as much as nine hours. 

And don't forget PONTOCAINE’S relatively 
wide margin of safety. With Pontocaine, there's no 
apprehension that the anesthesia may wear off too 
soon ... no fear that your patient's postoperative 
comfort will be interrupted by inadequate analgesia. 

Pontocaine is effective in dilute concentrations 
... 0.1 to 0.2 per cent for nerve block and infiltra- 
tion; 0.2 to 1 per cent for spinal anesthesia. 


PONTOCAINE 


HYDROCHLORIDE 


Winthrop-Stearns Inc. 
New York 18, N. Y. * Windsor, Ont. 


YOU CAN STRETCH TIME, TOO 


WINTHROP 


For 2 to 3 hour spinal anesthesia 
“Niphanoid’®, ampuls of 10 mg., 
15 mg. and 20 mg. 
1 per cent solution, 
ampuls of 2 cc. (20 mg.) 


For 5 hour nerve block 
(surgical, diagnostic 
and therapeutic), 
for infiltration and continuous 
caudal analgesia 
0.15 per cent solution, 
vials of 100 cc. 


Also available for 
topical application as 
0.5 and 2% solutions 
and as 0.5% ointment. 


Pontocaine (brand of tetracaine) and Niphanoid, 
trademarks reg. U.S. & Canada 


*Bonica, J. J.: J.A.M.A., 150:1581, Dec. 20, 1952. 
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Editorial 


Tue Bieepinc CervicaAt Stump . 


. Louis E. Phaneuf 


Original Articles 


Use or Dextran (Macropex) IN Burns 


1. Review OF THE Puysiotocy or Dextran. . Edward V. Johnston and John S. Lundy 


EVALUATION IN Eicut Cases 
Edward V. Johnston, John S. Lundy, Werven A. Bennet and Joseph M. Jones 


A review of the physiology of dextran, its use in various conditions and any dangers attendant upon its adminis- 
tration. This substance has proved to be a satisfactory plasma volume expander and subject to fewer complications 
than previously discarded plasma substitutes. Macrodex has been administered to a limited series of burned patients. 
The correction of existing shock and depletion of blood volume has been satisfactory. These favorable results, also 
favorable results of other investigators, should stimulate continued use and evaluation of its merits in a large series 
of burns. 


MeEDICOLEGAL IMPLICATIONS OF PARALYSIS OF THE RECURRENT LARYNGEAL NERVE. 


Donald E. Ross 
The causes of paralyses of the vocal cords, their clinical manifestations and treatment are discussed. It is emphasized 
that paralysis does not always mean a cutting of the nerve. The anatomy and pathology are reviewed, and methods 
of prevention of paralysis during operations are discussed. Surgical safeguards against medicolegal suits. 


MANAGEMENT OF THORACOABDOMINAL INyuRIES AT A Mosite Army SurGICAL 
LeveL Korea. . . Major Edward Ernest Rockey 


Methods of diagnosis and treatment of thoracoabdominal injuries at a Mobile Army Surgical Hospital level are 
presented, with illustrative cases. The distinct value of laparotomy in contrast to thoracotomy is stressed. 


PENETRATING WouNDs OF THE Review Of 251 Casgs. 
J. L. Farringer, ie r. and Duane Carr 
A presentation of the method of treatment and the results obtained in 251 cases of penetrating wounds of the chest. 


Bite AND Contrast Mepium REFLUX INTO THE PANCREATIC Ducts. 
Friedrich K. Kammerling 


The author postulates that operative manipulations upon the biliary duct system are the cause of atonia of the ducts 
and the papilla of Vater, and this atonia is their physiologic response to operative manipulations. 


Contents Continued on Page 5 
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ELECTROLYTE SOLUTIONS = 


Revie of 

SOLUTION lest @ nat, Carbohydrate | min. 
Modified Duodenal Solution 80.0|36.0|4.6| 63.0) 60.0] — |28| — Any 
Trevert 10%-Electrolyte No.1 | 63.0/ — [28 — [Travert 10% | “Any 
—P>| Travert 10%-Electrolyte No.2 57.0|25.0|—| 50.0| — |6.0|12.5|Travert 10% | Any 
Travert 10%-Blectrotyte No.3 | — | 70.0|—| — |Travert 10% | Any 
Ammonium Chieride 2.14% — 4000) — | — Iv 
Derrow's 121.0135.0| — |103.0| 530| — |—| — = Any 

M/6 Sodium r-Lactate — = ‘Any 
— ao] — | — |-| — | am 
rover 77.0|40.0| —|117.0] — | — |—| — |Travert 10% | Any 

Milligram/100 cc. x valence x 10 __ 
a atomic weight 


Wollet cards as shown 
available upon request 


REPLACEMENT OF ELECTROLYTES, AND 
CORRECTION OF ACIDOSIS AND ALKALOSIS 


%K twice as many calories as 5% dextrose, in equal infusion time, 
with no increase in fluid volume * a greater protein-sparing action 
as compared to dextrose * maintenance of hepatic function 
Travert is a trademark of Baxter Laboratories. Inc. 

products of 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois * Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES + EVANSTON, ILLINOIS 
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SECONDARY OPERATIONS ON THE BILIARY TRACT .C. P. Schlicke 


Cholecystectomy is not an innocuous procedure. The author reviews the conditions making for secondary oper- 
ations on the biliary tract, often the result of poor surgery in the beginning. 


OPERATIVE TREATMENT FOR RECENT AND COMPLETE TEARS OF THE CORACOCLAVICULAR 


LiGAMENTs . . . . ._ . Lt. Comdr. C. F. Orofino and Lt. A. H. Stein, Jr. 
An operative method for the treatment of recent and complete tears of the coracoclavicular ligaments presented in 
detail. 


A résumé of the symptoms and findings in protrusio acetabuli in a primary group in which the process has appeared 
without any demonstrable focal cause, the clinical symptoms developing insidiously and often over a period of 
years as secondary osteoarthritis supervened. Illustrative case reports are presented. 


EprperRMoIp Cyst OF THE TERMINAL PHALANX OF A FINGER, WITH A Review OF THE LITER- 


ATURE. . . . . Isadore Zadek and Herbert G. Cohen 
The author reports a case a sisiaiaaihin cyst of the terminal phalanx in a finger and describes experimental work 
in this field. 


Gastrocotic Fisruta CompLicATING CaRcINOMA. Report of Case To CARCINOMA 
or Coton, with Successrut Resection . Robert J. Schweitzer and Melvin P. Osborne 


Gastrocolic fistula is an uncommon complication of carcinoma of the gastrointestinal tract. A short review of the 
incidence and etiology, pathogenesis, symptoms and the operative procedures, with a report of the sixth case in 
- which there was survival following resection. 


SOLITARY DIVERTICULITIS OF THE . . . «Harold M. Unger: 


The author reviews the literature concerning cecal diverticulitis and adds six cases from the Surgical Services of 
Mount Sinai Hospital. 


Modern Operative Technics 


Ruytipoptasty. . . . . . .  . Wilson A. Swanker and D. McCullagh Mayer 


An illustrated step technic of rhytidoplasty is presented, with a review of the preoperative preparation of the 
patient and postoperative care. 


Practical Surgical Suggestions 


Use oF AN ENDOTRACHEAL INFLATABLE CurF IN TREATMENT OF ESOPHAGOTRACHEAL 
FisTULAS AND IN ROUTINE TRACHEOTOMIES 


Samuel I. Guest and Wilkem Hildebrand, Jr. 


Contents Continued on Page 7 
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Fig. 1: “Roentgen examination . . . revealed the ulcer to 
be very much in evidence.” 


evidence roentgenologically or gastroscopically.” 


Clinical Evaluation of Pro-Banthine* 


CASE REPORT 


**M. D., female, aged 48, had a posterior gas- 
trojejunostomy 14 years ago for duodenal ulcer. 
The patient was fairly welt until nine months 
ago when severe, intractable pains occurred. 


She was hospitalized and a subtotal gastrec- . 


tomy was done. 

“She remained well for only a few months 
and was referred to us because of recurrence of 
very severe pain and marked weight loss. 
Roentgen study revealed a fairly large ulcer 
niche on the gastric side of the anastomosis. 

“The patient had been on various types of 
antacids and sedatives without relief from pain. 
She was given 60 mg. of Pro-Banthine q.i.d. and 
within 72 hours was able to sleep through the 
night for the first time in weeks. © 

“At the end of two weeks of such treatment 
the patient had absolutely no pain and felt that 
she had been ‘cured.’ Roentgen examination at 
this time revealed the ulcer to be very much in 
evidence (Fig. J). Much persuasion was neces- 
sary to make the patient realize the importance 
of maintaining her diet and therapy. 


**Ten weeks of controlled regulation was 
necessary before we were satisfied that the ulcer 
niche was no longer in evidence roentgenologi- 
cally or gastroscopically (Fig. 2). 

“She has been maintained on 30 mg. [q. i. d.] 
of Pro-Banthine for almost five months with no 
recurrence of symptoms.” 


Schwartz, I. R.; Lehman, E.; Ostrove, R:, and Seibel, J. 
M.: A Clinical Evaluation of a New Anticholinergic 
Drug, Pro-Banthine, to be published. 


Pro-Banthine(brand of propantheline bromide), 
the new, improved anticholinergic agent, is 
more potent and, consequently, a smaller dos- 
age is required and side effects are greatly re- 
duced or absent. 

Peptic ulcer, gastritis, intestinal hypermotil- 
ity, pancreatitis, genitourinary spasm and hy- 
perhidrosis respond effectively to Pro-Banthine, 
orally, combined with dietary regulation and 
mental relaxation. 


*Trademark of G. D. Searle & Co. 


SEARLE Research in the Service of Medicine 


Fig. 2: In ten weeks “the ulcer niche was no longer in 


= 
’ 
‘ 
: 
. 


The American Journal of Surgery 


Reg. U.S. Pat. Off., Nov. 3, 1936 


VoL. Lxxxv Contents + J une, 1953 Numoer Six 


Use or Wire in TENOPLASTY AND TENORRHAPHY . Alvin M. Arkin and Robert S. Siffert 


RECEPTACLE FOR THE COLLECTION OF Bite Fottowinc Operative PROCEDURES ON THE 
Burary Tract. . . . . . .  .Harold R. Browne and David J. Locke 


New Common Duct T-Tuspe Intupator . . . . . Sidney Hirsch 


Case Reports 
Conversion OF Rectat Coton into Functioninc Urinary BLADDER. . . . 
Alexander Brunschwig 
An instance in which an extensive resection of carcinoma of the sigmoid involving the urinary bladder and loop of 
ileum was done, and the lower segment of pelvic colon was converted into a functioning urinary bladder. 


Focat DEGENERATION OF THE PATELLAR TENDON. . . . . _Henry Milch 
Report of three cases of focal degeneration of the patellar tendon. 


INTRA’ARTICULAR OsTEOCHONDROMA OF THE ASTRAGALUS . .Frederick R. Rook 


A case of benign solitary osteochondroma arising from the astragalus of a ten year old boy, causing disability and 
deformity which disappeared following operative removal. 


Posterior MepiAsTINAL Gorter. Use or ComMBINED THORACOCERVICAL APPROACH FOR 
Excision. . . . . William C. von der Lieth and Charles W. Lester 
Posterior mediastinal goiter is discussed and a case is presented. The use of a combined thoracocervical approach 
is described with its advantages. 
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the breads of today 
and yesterday 


A STORY OF PROGRESS IN NATIONAL NUTRITION 


Contrary to a widely prevalent fallacious assumption, com- 


mercial white breads of today offer more, not less, of 
nutrient essentials than either commercial or homemade 
breads of former years, even as recently as 1930. 


Commercial white breads of today are almost univer- 
sally enriched with B vitamins and iron, and contain 
substantial amounts of nonfat milk solids.'” Breads of 
yesterday contained neither added vitamins and iron nor 
nonfat milk solids. 


Conforming to government requirements,’ commercial 
enriched breads of today provide per pound not less than 
1.1 mg. of thiamine, 0.7 mg. of riboflavin, 10 mg. of niacin, 
and 8 mg. of iron. White breads of yesterday contained 
only insignificant amounts of these important nutrients. 


Containing generous amounts of nonfat milk solids,' 
usually 4 pounds per 100 pounds of flour, commercial breads 
of today provide flour protein supplemented with milk pro- 
tein. Hence the protein of today’s commercial white breads 
is notably superior biologically to the protein of yesterday’s 
breads,‘ being in itself biologically effective, thus contribut- 
ing to maintenance of body tissue and growth promotion. 


Due to the calcium contained in nonfat milk solids and in 
other ingredients of the baking formula, commercial breads 
of today supply also significant amounts of calcium—about 
400 mg. per pound.’ Breads of yesterday, without these 
elements, furnished little of this nutritional essential. 


Because of this notably high content of essential 
nutrients, bread—in generous amounts—deserves inclu- 
sion in every meal. 


The Seal of Acceptance denotes 
that the nutritional statements 
made in this advertisement 
are acceptable to the Council 
on Foods and Nutrition of the 
American Medical Association. 


AMERICAN BAKERS ASSOCIATION 


22 NORTH WACKER DRIVE 


« Geddes, W.F.: Cereal Chemists Guard 


Bakery Products; Definitions and 


« Sherman, H.C.: Chemistry of Food 


« Goddard, V.R., and Marshall, M.W.: 


Flour and Bread Enrichment, 1949-50: 
Prepared by The Committee on 

eals, Food and Nutrition Board, 
National Research Council, Washing- 
ton, D.C., 1950. 


Nutrition, Agricultural and Food 
Chemistry 1:38 (Apr.) 1953. 


Standards of Identity, Federal Reg- 
ister 17:4453 (May 1 y 1952. 


and Nutrition, ed. 8, New York, the 
Macmillan Company, 1952, p. 599. 


The Calcium Content of Commercial 
White Bread, United States Depart- 
ment of Agriculture, Technical Bull. 
No. 1055, 1952. 


Crespo, S., and Bradley, W.B.: Cal- 
cium and Milk Content rot Commercial 
White Bread. Report by the Labora- 
tories of the = Institute of 
Baking, Feb. 28, 1950. 


* CHICAGO 6, ILLINOIS 
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You can buy sutures 


more wisely 


you know fine furniture 


H ere comes some good old “rockin’ chair” 
logic. 

No furniture can be better than the wood 
it’s made from. Well-seasoned, straight- 
grained solid wood is as strong at the heart 
as it is on the surface. Compare this to an 
inexpensive veneer. 


There can be “veneer” in catgut sutures, 
too—when suture surfaces are stronger 
than their centers. Natural catgut is 
strengthened and given added resistance to 
absorption when it is chromicized. To be 
uniformly absorbable, a suture must be uni- 
formly chromicized — all the way through. 

Total, even chromicization—as in the 
new Curity 2-bath method—builds depend- 
able absorption performance in sutures. For 
further dependability, Curity Sutures are 
chromicized only after catgut plies have 


been firmly bonded into strands by natural 
gut mucin. This method requires no foreign 
bonding agent. 


The modern Curity Chromic Suture is 
another better tool of surgery — from the 
laboratory which has made major contribu- 
tions to suture making. 


Curity 


SUTURES 
stack) 


DIVISION OF THE KENDALL COMPANY 


309 W. Jackson Blvd., Chicago 6 


J 
| 
bai 
“4 
4 
‘ 
Ais 
= 
ie! 


romic sutures 


micized with two baths 


dependable absorption 


Better control of sutu 
now possible with the Cizit 
of two-bath chromici An) 

has been 


plies are bonded by their natugaf mucin. 


~ 
pe rate i 
solution used i econd comb 
with the moleculedy¢ first, in th 
strand, achieving total, 
from rim to center. As a Peal abso 
is similarly uniform. By this Ynetkeéd the 


DIETARY SUPPLEMENT 


In postsurgical management, 
convalescence not infrequently 
is impeded by the patient’s in- 
ability to consume adequate 
amounts of the right foods. 
Convalescence increases the 
daily requirement of a number 
of essential nutrients; yet ano- 
rexia on the one hand, and the 


sheer inability to eat enough 
on the other, make it often im- 
possible for the patient to sat- 
isfy the nutritional needs. 

In such instances Ovaltine 


in milk, a broad spectrum die- 
tary supplement, renders excel- 
lent service. First of all, it is 
highly palatable, acceptable to 
virtually all patients, and easily 
digested. Next, without being 
“too filling,” it provides nota- 
ble amounts of all important 
nutrients known to participate 
in metabolism: biologically top- 
grade protein and the gamut of 
the needed vitamins and the 
important minerals, clear down 
to the trace elements. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


Three Servings of Ovaltine in Milk Recommended for Daily Use Provide the Following 
Amounts of Nutrients 


Ovallti ne (Each serving made of 12 oz. of Ovaltine and 8 fi. oz. of whole milk) 


MINERALS 


“CALCIUM 
CHLORINE 


*Nutrients for which daily dietary altowances are recommended by the National Research Council. 


VITAMINS 


*RIBOFLAVIN 
*THIAMINE 


VITAMIN Biz 
“VITAMIN D 


ostsurgically, too... 
= 
\ 
yp 
} 
y 
PANTOTHENIC ACID .......... 30mg. 
PYRIDOXINE O.6 mg. we 
“PROTEIN (biologically complete)... . . . . 32Gm. 
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Meat... 


and the Weight Reduction Diet 
in Cardiac Disease 


The important relationship between obesity and the outlook in cardiac 
disease and hypertension is vividly emphasized in a recent publication of The 
American Heart Association.* 


For reasons not entirely understood at present, “heart disease and high 
blood pressure are more common in overweight persons than in those of 
desirable weight.’’ The predisposition to atherosclerosis in obesity and the 
increased physical burden of carrying excess weight are undoubtedly con- 
tributing factors. Hence, as this publication points out, weight reduction is 
the first line of defense in decreasing the incidence of cardiac disease, and in 
improving the prognosis after cardiac disease or hypertension has developed. 


Meat occupies a prominent position in the weight reduction diets out- 
lined in this American Heart Association booklet. This recommendation is 
in sharp contrast to the erroneous belief held in former years that meat is 
harmful in hypertension or cardiac disease. ‘““There is no evidence that red 
meat or any other form of protein in moderation has any adverse influence 
on blood pressure.” 


The magic formula for reducing is simply ‘‘Eat less.”’ Two types of diets 
are outlined. One “allows moderate amounts of meat and other proteins, 
small amounts of fat and moderate amounts of carbohydrates.”” The other 
is “high in protein with plenty of meat, eggs and cheese, moderate in fat and 
low in carbohydrates.”’ Diet No. 1 provides 70 Gm. of protein, 60 Gm. of 
fat, and 120 Gm. of carbohydrate; caloric yield, 1,300. Diet No. 2 provides 
100 Gm. of protein, 80 Gm. of fat, and 60 Gm. of carbohydrate; caloric 
yield, 1,360. 


The inclusion of generous amounts of meat in these diets—12 to 16 
ounces of cooked meat or two substantial servings each day in Diet No. 2— 
is a reflection of the important role meat plays in any weight reduction regi- 
men. It is generously included because of its high content of protein of excel- 
lent biologic value and because lean meat contains unobjectionably small 
amounts of fat. 


*Food For Your Heart, a Manual for Patient and Physician, Department of Nutrition, Harvard 
School of Public Health, Harvard University, The American Heart Association, Inc., New York, 
1952. Copies available through local Heart Association. 


The Seal of Acceptance denotes that the nutritional state- 
ments made in this advertisement are acceptable to the Council 
on Foods and Nutrition of the American Medical Association. 


American Meat Institute 
Main Office, Chicago . .. Members Throughout the United States 
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| in decubitus ulcers 
“Granulation tissue seemed to be of “.,.a most effective agent is generally 
finer texture, more firm and to form | agreed to be chlorophyll ointment 
more rapidly with chlorophyll and liquid.” 
(CHLORESIUM)...”! | 
| 
in pilonidal cyst wounds | in other resistant lesions 
“The main advantage...is a “CHLORESIUM ...an active agent 
prompt, clean healing with | in restoring affected tissues to a state 
firm granulation.” | conducive to normal repair...”* 
7 “...eflective agents in facilitating growth 
| of granulation tissue and epithelization.”® 


in wounds 


. Bowers, W. F: Am. J. Surg. 


73:37, 1947, 


. Pollock, L. J., and others: 


5. A.M. Aw 14631551 (Aug. 23) 
1951, 


. Niemiro, B. J.: Journal Lancet 


71 364, 1951. 


. Lowry, K. F.: Postgrad. Med. 


11 523, 1952. 


. Corabes, F C.; Zuckerman, R., 


and Kern, A. B.: New Yerk 
State J, Méd. 52 :1925, 1952. 


Literature containing 
comprehensive informa- 
tion on the uses of chloro- 
phyll in medicine will be 


forwarded on request. 


Reprints of recent papers 
are also available, 


“80 


proves its value to. the physician 


CuHLoresium QINTMENT and So.ution (Plain) contain water- 
soluble derivatives of chlorophy!! “a” as standardized in N.N.R. 
These derivatives, highly concentrated and purified, provide the 
optimum therapeutic benefits obtainable from chlorophyll. 
and 4-ounce tubes. 


Cuioresium SOLUTION (Plain) —2-ounce and 8-ounce bottles. 


Aystan com ny inc. 


¢ Mount Vernon, New York 
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YLOCAINE | 
*YOROCHLORIOE 


~ 


EFERRED local anesthesia — 


Xylocaine® Hydrochloride (Astra) 
merits special consideration by the busy 
anesthesiologist and surgeon. Profound 
in depth and extensive in spread, its | 


well-tolerated effect is more significantly 
druggists and surgical supply measured by the time saved through its 
houses as a 1%, 1% or 2% 

solution without Epinephrine remarkably fast action, by which so 
000. 2% solution i also oie much normally wasted “waiting time” 
is converted to productive “working 
pensed in SOce. and 20cc. time 


multiple dose vials, packed 
5x50ce. or 5x20cc. to a carton. 


XYLOCAINE’ HCL 


(Brand of lidocaine *HCL) 
AN AQUEOUS SOLUTION 


A 4th dimensional approach 
to preferred local anesthesia 


Bibliography available on request 


AS'TIRA PHARMACEUTICAL PRODUCTS, INC. 
WORCESTER, MASS. U.S: 
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readily 


Clinically active particularly against 
inactivated by the 


CHAS. PFIZER & CO., INC. 


Brooklyn 6, N. Y. 


10tic 


of special value 


of the world’s 


es O 


b 


a new anti 


staphylococci, streptococci, and other 
accepted dosage form—sugar coated tablets. 


enteric organisms. 
streptomycin and the broad-spectrum 


antibiotics has not been observed. 


Well tolerated. 
Recommended dosage—1.0 to 2.0 Gm. 


daily in divided doses. 


those infections caused by penicillin- 
Supplied: 


resistant gram-positive pathogens — 
100 mg. tablets, bottles of 25 and 100 


Cross-resistance with penicillin, 
Available in the most familiar, 


Magnamycin is not 
gastric secretions. 


Antibiotic Division 


@ @ 86 


largest producer of antibiotics... 
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© 
| NAIL-PLATES 
NEUFELD TYPE 


NOW AVAILABLE IN RESPONSE 
TO THE DEMAND OF THE MANY 
SURGEONS WHO ASKED FOR THEM 


Like all Vitallium appliances, Vitallium Trochan- 
teric Nail-Plates are completely inert in the 
human body. Their strength and engineered de- 
sign permits contouring at the operative site for 
close adaptation to the bone.They have the charac- 
teristic “satin finish” of Vitallium appliances, 
reducing undesirable glare during the operation. 
Effective fixation with Vitallium Neufeld-type 
nail-plates results in a feeling of security, better 
patient morale and shorter hospital confinement. 
* * 
Together with the Vitallium Jewett and 
McLaughlin-type inter-trochanteric appliances, 
the various Vitallium hip nails and screws, the 
Vitallium ready-made hip prostheses and the 
Bosworth-type splines, the addition of this 
Neufeld-type trochanteric nail-plate to the ever- 
increasing line of Vitallium surgical appliances 
provides the surgeon with a wider choice of fixa- sNDICATED USES 
tion and repair appliances for the upper femoral ABOUT THE HIP 
region than is available from any other source. 


* * 


YOU CAN RELY UPON VITALLIUM 
SURGICAL APPLIANCES. They are made 


of a homogeneous, uniform alloy, completely 
passive, compatible and friendly to human 
bone and tissue. 


Sub-capital fractures 
Trans-cervical fractures 
Per-trochanteric fractures 
Inter-trochanteric fractures 
Sub-trochanteric fractures 
Oblique or spiral fractures 
High femoral osteotomies 


ORDER THROUGH YOUR SURGICAL DEALER 


AUSTENAL 


224 EAST 39th STREET + NEW YORK 16,°N.Y,: 
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when 
nutritional 


reinforcement 


1S 
MeCESSATY. 


Today, the concept of 
interrelationship in 
nutrition is widely 
recognized. For this 
reason, when special 
restrictive diets are 
prescribed, the physician 
will usually tend to 
supplement dietary 
intake with the most 
complete vitamin- 
mineral formulation 
available. “Clusivol” 
is an ideal preparation 
for such therapy. 


Multiple 
vitamin-mineral 
supplement 


REDUCING DIETS 
DIABETIC DIETS 
GERIATRIC DIETS 
POSTOPERATIVE DIETS 
PEPTIC ULCER DIETS 
LOW SODIUM DIETS 
HEPATIC DISEASE DIETS 
RHEUMATIC FEVER DIETS 


2 “Clusivol” Capsules 
(average daily dosage) provide: 


Vitamin A (synthetic) 25,000 U.S.P. Units 
Vitamin D (irradiated 

ergosterol) 
Vitamin C (ascorbic acid) i mg. 
Thiamine HCI (B:) J mg. 
Riboflavin (Bs) mg. 
Pyridoxine HCI (Bs) d mg. 
Panthenol, equivalent to x mg. 

of calcium pantothenate 
Vitamin Bis U.S.P. (crystalline) .0 meg. 
Folic acid d mg. 
Nicotinamide mg. 
Vitamin E (as mixed 

tocopherols natural) Y mg. 
Inositol 30.0 mg. 
Choline—from choline bitartrate.. 30.0 mg. 
Biotin mg. 

mg. 
mg. 

Copper—from copper sulfate d mg. 
Fluorine—from calcium fluoride... 0.025 mg. 
lron—from 4 gr. ferrous 

Calcium—from dicalcium 

phosphate 
Manganese—from manganous 

sulfate 
lodine—from potassium iodide.... 
Molybdenum—from sodium 

molybdate 0.2 
Potassium—from potassium sulfate 5.0 
Zinc—from zinc sulfate 
Magnesium—from magnesium 

sulfate 
Phosphorus—from dicalcium 

phosphate 


No. 293—Supplied in bottles of 100 and 1,000. 


Ayerst, McKenna & Harrison Limited 
New York, N. Y. « Montreal, Canada 
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Woven Catheters 


The Smaller Sizes 
are COLOR-BANDED 
for Easy Selection 

* Reg. U.S. Pat. Off. 535061 


reccepted Standard of Excellence” 


BARD < U.S.C.I. WOVEN CATHETERS 


are precision engineered of fine materials for dependable 
service. They possess the proper degree of flexibility for facile 
introduction. The eyes and lumen are uniformly of the correct — 
size for adequate drainage. They are sterilizable by boiling or | 
autoclaving. For cold sterilization we recommend Detergicide. _ 


See Y human may be at stoke 
ee Your Surgical there can be no Compromise with 


Supply Dealer Zuality 


| BARD Cc. R. BARD, Summit, N. J. 


UROLOGICAL Distributors for 


UNITED STATES CATHETER and INSTRUMENT CORP. 


iD THERE IS NO SATISFACTORY SUBSTITUTE FOR QUALITY 


. 
16 
: 
2 
i 
| 
1 
VS 
2 
j | 
: 
7 
' 
i 
| 
| 
H 
¥ 
1 
«| 
; 
= 
ibe 
2 
i 
ag q 
! 
de 


Upper Left Quadrant 
the Abdomen 


1 Diaphragm and 10 Duodenum 17 Left triangular 24 Spleen and splenic 
coronary ligament 11 Superior pancreatico- ligament and left lobe artery and vein 

2 Falciform ligament duodenal artery of liver 25 Superior pancreatic 

3 Hepatic veins and vein 18 Esophagus and left lymph nodes 

4 Inferior vena cava and_ 12 Right gastroepiploic vagus nerve 26 Pancreas and 
right vagus nerve artery and vein 19 Paracardial lymph tenth rib 

5 Crus of diaphragm and 13 Superior mesenteric nodes 27 Left gastroepiploic 
abdominal aorta artery and vein 20 Esophageal branch of artery and vein 

6 Celiac artery and 14 Superior mesenteric left gastric artery 28 Left kidney 
celiac plexus lymph nodes and vein 29 Inferior gastric 

7 Hepatic artery and 15 » er se colon and 21 Gastric rami of lymph nodes 
portal vein right colic artery vagus nerve 30 Jejunum 

8 Gastroduodenal artery and vein 22 Splenic lymph nodes 31 Descending colon 
and vein 16 Spermatic artery 23 Left gastric artery 32 Ileocolic artery 

9 Subpyloric lymph nodes and vein and coronary vein and vein 


This is one of a series of paintings for Lederle by Paul Peck, illustrating the anatomy of various organs Le deste’ 
and tissues of the body which are frequently attacked by infection, where aureomycin may prove useful. . al 


intestinal 

surgery the bowel 

ureomycin 


HYDROCHLORIDE CRYSTALLINE 


provides an unsurpassed 
range antimicrobial 


C Literature available on reguest- 


LEDERLE LABORATORIES DIVISION 
amerscan Cyanamid company 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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1682 brings 


special finesse 


Nour patient often judges your operation’! 
| by the appearance of the ‘skin incision and 
‘you accurately coapt the skin edges. of a 
$s el ‘wound on the face, neck, breast or extremities 
and are sure of minimal scarring. 


1682 is the G Dermalon® 
<. nylon suture with attached ATRAUMATIC® 
needle CE-4 (% circle cutting point). 


Dermalon nylon sutures... 
D> have the excellent tensile strength of nylon 
> are easily removed, with tittle pain 
|» cause minimal tissue reaction ’ 
_» have a distinctive blue color to moke 
them easily discernible 


_ Ask your suture nurse to have Davis & 
Geck's product number 1682 ready for alf 
skin closures. Keep product 1682 in sizes 6-0 
00 on hand for closing traumatic and circle 
__‘Ygnlnor surgery wounds at the office. D & G cutting point) = 
needles come to you in over Needle shown — 
needie-suture combinations. 


= Atrauma tic’ ‘Needles 


Davis: & Geek, Ine. 
Coan 


Stet: Brooklyn 1, N. Y. 
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An Effective New Hysterectomy Clamp 


By Russell C. Long, M.D., Mansfield, Ohio 


Smaii, puckered 
pedicle, well-crushed, 
very little slough. 
distal to ligature 

° 


. 
» Pedicle cut off 
Close to clamp 


Useful for Holding 
Securely Almost Any 
: Pedicle Containing 


This new hemostatic forceps employs the 
longitudinal serrations of a and the 
: 1 x 2 rat tooth end of a Kocher clamp. The 
blade is slightly curved and relatively broad, 
providing a strong clamp which will not per- 
mit a pedicle to be lost. it is useful for almost 
any type of work in which there is a necessity 
for such a clamp, long enough for a hyster- 
ectomy, and yet satisfactory for the mes- 
entery of appendix, crushing and ligating 
omentum, vaginal hysterectomy, crushing the 
. sciatic nerve or cutting across belly muscle. 
, In total abdominal hysterectomy the ligaments are clamped 
4 as usual and all excess stump cut off flush with the hyster- 

ectomy clamp. Ligatures are placed and then drawn tightly: 

simultaneously the assistant releases the clamp and the pedicle 

puckers very well. Since the striations of the blade are longi- 

tudinal, the tissues will pleat but will not slip out of the jaws 

of the forceps. Prompt delivery now. ACTUAL 


IZE 
LONG Clamp... ........... Each, $15.00 


% instrument Makers To The Profession Since 1895 
330 SOUTH HONORE STREET CHICAGO 12, ILLINOIS 
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You’d see 
a good-sized 


| | Whar YARDSTICK DO YOU USE TO DETERMINE the drug 
9 a e r y you write on your prescription? If the drug is a barbi- 
turate—such as short-acting NEMBUTAL (Pentobarbital, 
Abbott)—you can measure it, compare it and sum it up 
... With all the patients in these four short sentences: 


1. Short-acting NEMBUTAL can produce any desired 
degree of cerebral depression—from mild sedation to deep 


nosis. 

“e fo ‘ short-acting Ky dosage you need is small—only about half that of 
many other barbiturates. 

N e m b u t a | 3. There's less drug to be inactivated, shorter duration of 
effect, wide margin of safety and usually no morning- 
after hangover. 

4. In equal oral doses, no other barbiturate combines 
quicker, briefer, more profound effect. 


who represent the 44 


Perhaps that’s why—after 23 years, 598 published reports 
and more than 44 clinical uses—you'll find more and 


more prescriptions call for NEMBUTAL. 1d | 


Fi 
19 
>» 

- 

/ 

= 

-: 

7 

4 

. 
oe 
4 


Table / 


Important Advance / 


table top can NOW 
be lowered to 
| 27" 
For convenient approach to the operative site— 


throughout the posturing category. 
Write Dept. SB-6 for complete catolog 
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preoperative 
bowel preparation 
within 24 hours: 


Each tablet contains 0.5 Gm. neomycin 
sulfate (equivalent to 0.35 Gm. neomy- 
cin base) 

Available in bottles of 20 tablets 


Tae Urjyoun Company, Katamazoo, Micaican 
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Introducing the new 


HOWORTH ORTHOPEDIC INSTRUMENTS 


for Spinal Fusion 


21-286 


In his new “Textbook of Orthopedics”, 

Dr. M. Beckett Howorth includes 

the instruments shown above under the section 
devoted to “Spinal Fusion”. 


In addition to these instruments Weck 
carries a complete line of instruments 
for all orthopedic requirements. 


All are up to the high standards 
of Weck design and quality and are 
guaranteed unconditionally. 


Consult your Weck Catalog or write for | 
further information. 


Remember—WECK is world-famed 
for Surgical Instrument Repairing. 


S 21-288 S$ 21-582 


AS ILLUSTRATED ABOVE 


21-280—Howorth Osteotome, 8” 

straight, 5 widths, 34°", 3” 


$ 21-284 — Howorth Articulation 
Osteotome, 8’’, angular, 2 gu 
widths, and 34”. 


§ 21-286 — Howorth Articulation 
Osteotome, 8”, angular, 2 
widths, ” and 10” 


§ 21-288 — Howorth Articulation 
Osteotome, 8”, angular, 2 
widths, and 34”. 


§ 21-582—Howorth Curved Sharp 
Elevator. 8”, 4 widths, 3” 


135 Johnson Street, Brooklyn 1, N. Y. 
Manufacturers of Surgical Instruments 
Hospital Supplies ¢ Instrument Repairing 
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for use in culdotomy 
as an aid to early diagnosis and relief of 
pelvic disorders 


The Doyle Pelviscope provides a means for 
magnified visualization of the pelvic regions 
through a culdotomy opening. Diagnostic 
indications for the procedure are 


early detection of 
tubal pregnancy 
endometriosis 
ovarian or pelvic cancer 


and differentiation of 
pelvic organic disease 
from 


The Pelviscope (Cat. No. 5200) 4 
consists of cannula, telescope 
retractor with twin light 
carriers and handle to 
position telescopes, 
right angle telescope, 
foroblique telescope 
with standard 
accessories 

in case. 


Culdotomy orifice, with The pelviscope in position, 
continuous suturing of showing an elongated tor- 
vagina to peritoneum. tuous tube at ovulation. 


*“Use of the Pelviscope in Culdotomy”, 
J. A.M. A., Feb. 21, 1953, Vol. 151, No. 8. 


ESTABLISHED IN 1900 BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 


American Cystoseqpe Makers, Ine. | 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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IN THE NEWS 


This pap en and these news items are but a 
few of the many that have appeared in the public 
press since the introduction of the Cambridge 
Operating Room Cardioscope. The fact that this 
instrument has encouraged surgery on patients who 
are questionable risks because of heart condition, 
has captured the interest of the lay press as well as 
the attention of the entire medical profession. 


The Cambridge Room Cardioscope 
continuously shows the Anesthesiologist and Sur- 
geon any lead of the patient’s electrocardiogram 
and the instantaneous heart rate. Its sweep second 
hand is most convenient for timing respiration and 
for similar purposes. A cardiac standstill alarm 

ives audible warning instantly when the heart rate 

ops below a selected critical minimum. 


The Cambridge “Simpli-Scribe” Direct Writing 
Electrocardiograph is a valuable adjunct to the 
Cardioscope. By simple operation of a remote con- 
trol switch on the Cardioscope, any portion of 


CAMBRIDGE MAKES THE STANDARD STRING GALVANOMETER ELEC- 
TROCARDIOGRAPHS IN PORTABLE, MOBILE AND RESEARCH MODELS, 
THE “SIMPLI-SCRIBE” DIRECT WRITER, OPERATING ROOM CARDIO- 
SCOPE, ELECTROKYMOGRAPHS, PLETHYSMOGRAPHS, AMPLIFYING 
STETHOSCOPE, RESEARCH pH METERS, BLOOD PRESSURE RECORDERS 
AND INSTRUMENTS FOR MEASURING RADIOACTIVITY. 


CAMBRIDGE OPERATING ROOM 


CARDIOSCOPE 


of 


é 


any lead of the electrocardiogram is instantly 
recorded upon the Direct Writer, which is located 
outside the operating room without attendance. In 
this manner, a continuous history of the patient’s 
heart can be written during the entire operation. 


The Cambridge Operating Room Cardioscope is 
explosion proof and may, therefore, be safely used 
within the operating room. The Electrocardio- 
graph, however, should always be located outside 
the operating room where no explosive hazard 
exists. 


The Cambridge Operating Room Cardioscope is 
a “‘must”’ for the modern hospital. 


Send for Literature 
CAMBRIDGE INSTRUMENT CO., Inc.. 
3713 Grand Central Terminal, New York 17, N. Y. 

Chicago 12, 2400 West Madison Street 


Philadelphia 4, 135 South 36th Street 
Cleveland 15, 1720 Euclid Avenue 


PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH 


CAMBRIDGE 


ELECTROCARDIOGRAPHS 
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dry, sterile, pre-cut sutures 


ready for use pre-cut strands in convenient lengths 


laboratory sterilized in sealed tubes 
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ADVANCE IN SUTURE PROTECTION 


NEW “TELL-TALE PINK’ 


The “Tell-Tale Pink” Leak Detector 

unerringly points out a leaky ae by 

turning the white label or reel a bright 
“tell-tale pink.” The new storage fluid, a 


component of this superior leak detector, 


is both colorless and nonstaining. 


LABORATORIES INC 


i 


COLOR TELLS THE STORY 


LABEL WHITE—TUBE INTACT 
LABEL PINK—TUBE IS CRACKED 
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coronary thrombosis... 


TROMEXAN® 


ethyl acetate 


significantly reduces 
mortality and complication rate... 


The remarkable effectiveness of oral anticoagulant therapy with TROMEXAN 
in reducing mortality and complications of coronary thrombosis has been 
authoritatively substantiated.! The frequency of thromboembolic incidents 
fell “...from approximately one in every four patients in the control groups 
to less than one in twenty among the Tromexan-treated patients.”! No deaths 
occurred among 87 patients treated with TROMEXAN. 


In all forms of thromboembolic disease, patients) "(87 patients) 
TROMEXAN offers the advantages of more Le " 
rapid action, lesser cumulation, and dimin- 
ished risk of sustained or severe hemorrhage. 


1. Tulloch, J. A., and Gilchrist, A. R.: 
Tromexan in the Treatment of Coronary 
Thrombosis, Am. Heart J. 42 :864, 1951. 


TroMexan® ethyl acetate (brand of ethyl 
bisconmacetate). Available as scored tab- 
lets of 300 mg. and 150 mg. 


Thromboembolic 
complications Deaths 


ceicy PHARMACEUTICALS 


Division of Geigy Company, Inc. 
220 Church Street, New York 13, N. Y. 


In Canada: Geigy (Canada) Limited, Montreal. 
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FULL 
SPEED 


AHEAD 
in TISSUE REPAIR 


DESITIN Ointment MENT | 
proves in everyday prac- pioneer external 
tice its ability to ease pain, Ain wounds despecially slow healing) | 
renew vitality of sluggish /, ulcers (decubitus, varicose, diabetic) 
cells,and stimulatesmooth burns, perianal dermatitis 


tissue repair in lacerated, a 
denuded, chafed, irritated, dermatoses 


ulcerated tissues—in con- 
ditions often resistant to 
other therapy.!-3 


Protective, soothing, healing, Desitin Ointment is a non- 
irritating blend of high grade, crude Norwegian cod liver oil 
(with its unsaturated fatty acids and high potency vitamins A 
and D in proper ratio for maximum efficacy), zinc oxide, 
talcum, petrolatum, and lanolin. Desitin Ointment does not 
liquefy at body temperature and is not decomposed or 
washed away by secretions, exudate, urine or excrements. 
Dressings easily applied and painlessly removed. 


Tubes of 1 0z., 2 oz., 4 oz., and 1 Jb. jars. 


write for samples and literature 
DESITIN 
VITICUS, K.: Ind. Med. urg. 
CHEMICAL COMPANY 2. Turell, R.: New York St. J. M, 50:2282, 1950. 


: 3. Heimer, C. B., Grayzel, H. G., and Kramer, B.: 
70 Ship Street © Providence 2, R.1. Archives Pediat, 68:382, 1951. 
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¢ all controls face 
anesthetist 


2 all controls outside 
the sterile field 


sides of table free 


Full versatility of | 
positioning is accomplished 
by the seated anesthetist. 


The surgical team is never 
disturbed, and personnel is 
tutto minimum. 


‘Compare you'll 
‘choose Shompaine! 


Write For Complete Information 


SHAMPAINE COMPANY, DEPT. 
1920 South Jefferson Avenve 
St. Lovis 4, Missouri 


MANUFACTURERS OF 
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insist on the 
genuine in the 


FOIL-ENVELOPE 


with genuine 


SEALED-IN STERILITY 
In the manufacture of ‘Vaseline’ Sterile 
Petrolatum Gauze Dressings, especially 

designed equipment, especially trained 
personnel, especially planned techniques, and 
especially rigid control tests assure absolute 
sterility. Heat-sealed foil-envelopes safeguard 
this sterility under all normal conditions of Three convenient sizes: 
storage for an indefinite period. 

These many precautions cannot be duplicated 
in the extemporaneous preparation of 
petrolatum gauze... and the usual result is a 


dressing of uncertain sterility. Sterility is of the VASELINE is the registered trade-mark of the 
first order, so is its assurance. Chesebrough Mfg. Co., Cons’d 


Available through your Chesebrough Mfg. Co., Cons’d 
regular source of supply Professional Products Division 
NEW YORK 4, N.Y. 


No. 1—3” x 36” strips (6 in carton) 
No. 2—3” x 18” strips (12 in carton) 
No. 3—6” x 36” strips (6 in carton) 


It’s Always Sterile ... Always Ready for ‘1001’ surgical uses 
Vaseline Sterile Petrolatum Gauze Dressings 


TRADE-MARK ® 
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DEXTRAN) INJECTION 


Restores Effective Blood Volume 


Given at the first indication of blood 
pressure drop, Expandex reverses the chain 
of events by expanding the effective blood 
volume and thereby overcoming the im- 
pending circulatory failure. 

Because of its desirable osmotic behav- 
ior, Expandex (6% dextran in normal saline 
solution) is effectively employed for the 
treatment of shock due to hemorrhage, 
burns, trauma, and surgery. In hemorrhage, 
it can serve as the sole replacement fluid, 
provided the blood loss does not exceed 35 
per cent. 


and is not stored in significant amounts in 
the body. It does not carry, therefore can- 
not transmit, the virus of hepatitis. 
Expandex is compatible with all blood 
groups, and does not interfere with blood 
typing, crossmatching, or Rh determina- 
tions following its administration. It is 
liquid and stable at room temperature, 
henceis ready for immediate administration. 

Injection Expandex, the first clinically 
acceptable dextran produced in the United 
States, is supplied in 500 cc. bottles, 
with or without a Sterile Administration 


Expandex is sterile, nonpyrogenic, ame Set. Available through regular sources 
notably nonallergenic and nonantigenic =Xiiggy; of supply. 


atom 


CSC 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION ¢ 260 MADISON AVENUE, NEW ¥ORK 16 
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RUSH 


MEDULLARY PIN 


THE BUILDING— 
The better to serve you with. 


THE SPEEDSTER— 
The faster to serve you with. 


THE BOY AND GIRL— 
Beryl and Vaughn Rush, from whose 
names the word BERIVON® was 
derived. 


BERIVON® on your pin means: 


1. Optimum temper, based on 15 
years’ clinical research. 
2. Minimal tissue irritation. 
All Rush pins are hand fashioned of 
type 316 stainless steel. They are cold 
worked and electro-polished to remove 
foreign debris. 


The Berivon Company was established for the expressed 
purposes of safeguarding the quality of the Rush Medul 
lary Pin and for surgical engineering research. 


MFG. EXCLUSIVELY BY: 


THE BERIVON 


BOX 185! 
Meridian, Rise 
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WORLD MEDICAL ASSOCIATION 


You, too, have a place in the World Medical Association 
What affects world medicine affects you. 
This is your only voice in World Medicine. 


asa civilian physician ... you will benefit becatse . . 


...W.M.A. promotes closer ties among 43 medical societies with 700,000 

members. 

...W.M.A. represents the interest of the medical profession at the World . 
Health Organization, UNESCO, International Labor Organization and 

similar groups when there are discussions affecting medical practice. 

...W.M.A.’s surveys on “Postgraduate Medical Training,” “Social Secu- 

rity,” “Pharmaceutical Practice,” and “Hospital Practice” are typical of 

the up-to-date reports made available to you. 


asa memler of the armed services... you will benefit because... 


...W.M.A. has had a part in revising regulations that would affect you if 
you are captured by the enemy. Under current regulations (in contrast to 
those of the past) you will be protected, respected and remunerated, with 
the same allowance as the corresponding enemy personnel. 


asa velived fihysician ... you will benefit because... 


...W.M.A. will help you to keep in touch with medical progress throughout 
the world. 


as a memter of lhe medical frofession 
anywhere in lhe world ... you will benefit because .... 


...W.M.A. will furnish you with letters of introduction to the secretaries of 

the National Medical Associations in any countries you intend to visit. 

...W.M.A. fosters world peace. 

W.M.A. is Approved by the American Medical Association. JOIN NOW! 


Dr. Louis H. Bauer, Secretary-Treasurer 
U. S. Committee, Inc., World Medical Association 
2 East 103rd Street, New York 29, New York 


I desire to become an individual member of the World Medical Association, United 
States Committee, Inc., and enclose check for $___,, my subscription as a: 


Member —$ 10.00 a year 


Life Member —$500.00 (No further assessments ) 
Sponsoring Member—$100.00 or more per year 


SIGNATURE 


ADDRESS 


(Contributions are deductible for income tax purposes) 
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‘Surgeons must be very careful 


When they take the knife! 


Underneath their fine incisions 
Stirs the culprit— Life!” 


— EMILY DICKINSON 


Careful surgeons minimize the chance of post- 
operative infection by preparing the previously 
scrubbed skin with Tincture *Merthiolate’—pre- 


ferred by many surgeons for over twenty years. 


Eli Lilly and Company 
Indianapolis 6, Indiana, U.S.A. 


Supplied as solution, ointment, 


ophthalmic ointment, suppositories, and 


la TINCTURE 


(THIMEROSAL, LILLY) 
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The American Journal of Surgery 


Copyright, 1953 by The American Journal of Surgery 
PRACTICAL JOURNAL BUILT ON MERIT 


Sixty second Wear of 


VOL. LXXXV 


JUNE, 1953 


NUMBER SIX 


Editorial 


THE BLEEDING CERVICAL STUMP 


HE number of patients who bleed from a 
| retained cervix after subtotal hysterec- 
tomy seems to be increasing each year, 
doubtless because of the great number of 
hysterectomies that are performed. The con- 
troversy concerning subtotal versus total 
hysterectomy has existed for a great many 
years. Admittedly, supracervical or supra- 
vaginal hysterectomy is a simpler operation 
to perform and is attended by fewer complica- 
tions than is the total operation, also known as 
panhysterectomy. 

The protagonists of the subtotal operation 
have argued that total ablation of the uterus 
shows a higher mortality than does carcinoma 
of the retained cervical stump. This may have 
been true fifty to twenty-five years ago, but it 
does not apply at the present time. With the 
marked improvement in anesthesia and surgical 
technic, the well planned pre- and postopera- 
tive care, early ambulation, blood transfusions, 
fluid balance, the antibiotics and sulfonamides, 
etc., the mortality of panhysterectomy has 
been brought to a very low figure. 

The bleeding cervical stump may be the 
result of polyps, endometriosis, cervicitis and 
endocervicitis, cervical myomas and _ car- 
cinoma. The prolapsed cervix, by friction, may 
also be responsible for the staining of blood. It 
is agreed by practically all observers that 
carcinoma of the stump, which appears shortly 
after supracervical hysterectomy, was present 
at the time of intervention and its presence 
could probably have been demonstrated by 
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careful investigation before the operation was 
performed. 

The modern woman has been educated to 
realize that bleeding after the menopause and 
bleeding from a retained cervical stump may be 
due to carcinoma, and most of the women who 
present themselves for examination are fearful 
that this disease may be present. The greatest 
prophylactic measure against carcinoma of the 
cervical stump is the excision of the cervix with 
the uterus when performing hysterectomy for 
benign disease of that organ. 

An accepted form of treatment for the 
bleeding cervical stump, the result of benign 
lesions, is its excision. This may be accom- 
plished by the vaginal route if the cervix comes 
down under traction and by the performance 
of a Schuchardt incision to increase the amount 
of room in the vagina as necessary. In the few 
cases in which the cervix does not come down 
readily, it is removed by the abdominal route, 
starting the operation on one side or the other 
of the cervix. In the presence of malignant 
disease in its early stages in the cervical stump 
the cervix is removed vaginally or abdominally 
as the case may be, and this is followed by 
irradiation with radium and high voltage 
x-ray. On the other hand, if the disease has 
progressed to a point where the parametria are 
involved and the cervix is immovable, irradia- 
tion alone is resorted to. In reality, removal of 
the cervical stump is more of an operation than 
was the original supravaginal hysterectomy 
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because the bladder is very adherent to the 
stump which it covers. In most instances, with 
care, the bladder may be detached from the 
retained cervix without injury. However, it is 
the second time that the bladder is separated 
from its attachments; the blood supply of that 
viscus may have been interfered with to a cer- 
tain extent, and a vesicovaginal fistula may 
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result from the sloughing of a small area of the 
bladder deprived of its blood supply. 

The performance of the total hysterectomy 
will prevent these later complications and it is a 
proven fact that it is far simpler to remove the 
cervix at the time of the original operation 
than it is some months or years later. 


Louis E. PHANEUF, M.D. 


American Journal of Surgery 
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USE OF DEXTRAN (MACRODEX) IN BURNS 
I. REVIEW OF THE PHYSIOLOGY OF DEXTRAN 


Epwarp V. JOHNSTON, M.D.* 


AND 


Joun S. Lunpy, m.p.+ 


Rochester, Minnesota 


has been long and somewhat discourag- 

ing. Various macromolecular substances 
have been proposed in the past, only to be 
found not entirely satisfactory for clinical use. 
Inability of the body to metabolize or excrete 
these substances has been the chief objection, 
but some were antigenic or depressed the 
hemopoietic functions. 

The need for such colloidal solutions has 
not decreased in spite of the widespread ‘use 
of whole blood and human plasma. Blood can 
be stored for limited periods at present al- 
though substances are being investigated that 
may increase the storage period of blood. 
Blood must be refrigerated but should not be 
chilled to 32°F. or hemolysis occurs. Pooled 
human plasma keeps well in the dried state 
but is expensive to produce commercially. 
Neither blood nor plasma can be subjected to 
sterilization by heat. The risk of transmission 
of infective agents in pooled plasma, albeit low, 
has limited its routine use in the postoperative 
patient. 

Investigators have sought a macromolecular 
solution of a colloidal osmotic pressure similar 
to that of plasma which would be safe to 
administer in large amounts, easily sterilized 
by heat, stable under varying conditions of 
storage and cheaply produced in large quan- 
tities. Among the many possible uses for such 
a product, the principal one would be its 
administration in cases of secondary shock 
unassociated with marked loss of blood. 
Severely burned or injured patients could 
receive immediate intravenous administration 
of such a solution on arrival at any treatment 
center without the delay necessary for deter- 


Tis search for plasma volume expanders 
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mination of blood group or fear of complicating 
infectious hepatitis. Adequate stockpiling of 
such plasma volume expanders would be of 
extreme importance in the prompt treatment 
of large numbers of civilian casualties in the 
event of atomic warfare. 

Dextran was introduced as a plasma sub- 
stitutef by Grénwall and Ingelman in 1944.!*'!8 
Originally discovered in the nineteenth century 
by the German sugar chemist, Scheibler, 
dextran was known as a contaminant of beet 
sugar solutions when the latter became infected 
with the organism, Leuconostoc mesenteroides. 
Dextran has been described as a water-soluble, 
high-molecular polysaccharide composed of 
glucose units jointed into long chains. The 
1 to 6 linkage of these units is unusual, however, 
and may account for its excretion and meta- 
bolic characteristics.® 

Raw dextran has an average molecular 
weight of several million but it is made up of 
many different-sized molecules. By means of 
acid hydrolysis, the molecular weight can be 
reduced to a figure approximating that of 
serum albumin. Early modifications of dextran 
led to the development of a 6 per cent solution 
of the polysaccharide, with molecular weights 
ranging between 30,000 and 150,000, a col- 
loidal osmotic pressure and viscosity near that 
of human plasma, and a saline content of 
0.9 per cent.* 

Initial animal experimentation revealed dex- 
tran to be non-antigenic and non-toxic. In 
Swedish hospitals administration to patients 
in terminal stages of malignant disease demon- 
Intravenous 


{Section of Anesthesiology and 


Therapy, Mayo Clinic. 
t We prefer the term “plasma volume expander”’ to 
“plasma substitute.” 
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strated its efficacy and lack of toxicity in man.?* 
The literature now contains many reports on 
the results of physiologic and clinical investi- 
gation of dextran. One of us (J. S. L.) received 
a supply of Swedish dextran in 1945 and has 
reported on its use in a large group of surgical 
patients at the Mayo Clinic." 


COLLOIDAL (OSMOTIC) EFFECT 


The importance of the osmotic pressure of 
plasma as a factor in the interchange of fluid 
and electrolytes within the body is well known. 
If capillary permeability is normal, mainte- 
nance or restoration of a normal osmotic 
pressure aids in prevention of further loss of 
fluid from the circulating volume. Injury to 
a part of the body, such as burn of an ex- 
tremity, results in locally increased capillary 
permeability and increased loss of fluid into 
the interstitial space. Passage of larger mole- 
cules, chiefly albumin, also occurs at the site, 
favoring a generalized lowering of the concen- 
tration of plasma protein. Immediate intra- 
venous replacement of colloidal substances 
minimizes the formation of edema and its 
subsequent interference with gaseous and 
metabolic exchanges as well as with repair of 
the wound. 

Dextran’s osmotic effect is due to the pres- 
ence of its large molecules in the blood stream. 
Some diffusion into the interstitial space is 
known to occur in the region of burns; Rosen- 
qvist and Thorsén were able to measure the 
concentration of dextran in fluid taken from 
blebs. Bollman, Knutson and Lundy have 
recently shown that dextran, as a volemic 
substance (a substance dealing with blood 
volume),‘ diffuses into the interstitial space 
rather rapidly, even in the absence of demon- 
strable capillary damage. Measurable amounts 
of dextran do, nevertheless, remain within 
the blood stream after the initial decrease in 
levels due to excretion or diffusion of the 
smaller molecules. 

The effect of dextran on osmotic pressure 
can be seen in patients receiving this sub- 
stance, in whom the concentration of plasma 
proteins has fallen as low as 2.0 to 2.5 gm. 
per 100 cc. without the development of 
edema.” Wallenius has reported reduction 
of edema and increased urinary output in 
nephrotic patients after repeated administra- 
tion of dextran. 
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The reduction in concentration of plasma 
proteins as a result of the infusion of dextran 
is probably brought about by a mechanism 
which seeks to prevent the development of 
colloidal osmotic hypertension.?? The osmotic 
pressure of the plasma tends to remain constant 
owing to an equilibrium effected between the 
concentration of proteins and the concentration 
of dextran in the plasma.” Excessively large 
amounts of dextran will increase the osmotic 
pressure to a point greater than normal only 
temporarily, and the excess of dextran rapidly 
disappears from the circulation. 


PLASMA VOLUME 


Several workers have carried out studies on 
the results of administration of dextran to 
animals depleted of 30 to 50 per cent of their 
blood volume by bleeding. Bull and co-workers’ 
bled rabbits of half their blood volume, 
Thorsén® bled ten dogs of 30 to 40 per cent, 
and Bollman and co-workers bled rabbits of 
40 per cent of their blood volume. All reported 
excellent response to the replacement of the 
blood by similar amounts of dextran. 

Turner and co-workers measured the plasma 
volume in seven patients who received dextran, 
and found at the end of twenty-four hours 
that the average volume was increased by 
370 cc. Using tagged erythrocytes, Meyers and 
co-workers found an increase in blood volume 
varying from 960 to 2,850 cc., averaging 
1,880 cc., after administration of 500 cc. of 
dextran. After twenty-two hours the average 
increase was 220 cc. over the initial blood 
volume of these patients. 

Bloom! used cardiac catheterization to study 
the effects of dextran on the circulation. 
Cardiac output was increased approximately 
20 per cent after injection of 500 cc. of dextran. 
Plasma volume was increased some 10 to 15 
per cent after administration of 500 cc., and 
15 to 20 per cent after administration of 
1,000 cc. of dextran, as indicated by the 
hematocrit readings, values for plasma proteins 
and results of dye studies. 

Experimental administration of extremely 
large quantities of dextran did not give rise to 
definitely unfavorable effects in experimental 
animals according to Thorsén,* but did pro- 
duce edema. Overloading the circulating or 
plasma volume can occur as with any intra- 
venously administered fluid, especially in the 
elderly patient. 


American Journal of Surgery 
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EFFECT UPON SERUM PROTEINS 


As noted previously, administration of 
dextran causes lowering of the concentration 
of plasma protein. This decrease was at first 
attributed to the effects of hemodilution alone 
but it is now generally accepted that there 
is an active supplanting of the plasma proteins, 
the albumin fraction in particular.?? The values 
for protein gradually return to normal as the 
dextran disappears from the blood stream. 

No delayed healing of wounds, no formation 
of edema and no disturbances in coagulation 
mechanisms have been noted in the patients 
with dextran-induced hypoproteinemia. Ex- 
periments on the tensile strength of surgical 
wounds in rabbits were carried on by Thorsén** 
with the conclusion that lowered concentra- 
tions of plasma proteins per se (following 
administration of dextran) did not interfere 
with the healing of wounds. His conclusions 
were in agreement with those of previous 
investigators who had done similar experi- 
ments with acacia; he believed that delayed 
healing of wounds, associated with generalized 
hypoproteinemia, was due to the edema of 
the wound which had resulted from lowered 
osmotic pressure of the plasma. Maintenance 
of osmotic pressures by the circulating dextran 
prevented the edema, and healing of wounds 
was essentially unaffected. 

Dextran-induced hypoproteinemia thus dif- 
fers from a generalized hypoproteinemic state 
in several important respects. Body stores of 
protein are not depleted; the plasma proteins 
return to their previous concentrations readily; 
the usual hypoproteinemic sequelae are not 
observed; and with one exception, no decrease 
in antibody formation or resistance to infection 
has been noted. Thorsén” has recently called 
attention to the need for administering larger- 
than-usual doses of antitetanus serum to 
patients receiving dextran. 

Methods of determining the concentration 
of plasma proteins are definitely affected by 
the administration of dextran.* The specific 
gravity of the plasma is affected (increased) by 
the dextran therein, and methods based upon 
plasma specific gravity are not accurate until 
three to four days after cessation of dextran 
therapy. 


*A discussion of specific methods of determining 
proteins is included in part 1. 
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EFFECT UPON CELLULAR ELEMENTS OF THE 
BLOOD 


Values for hemoglobin, erythrocyte counts 
and hematocrit readings decrease immediately 
after the infusion of dextran. Bohmansson and 
co-workers have quantitatively estimated a 
10 per cent decrease in these determinations 
after administration of 400 cc. of dextran. 
Simple hemodilution accounts for this change. 
The use of dextran in patients suffering pri- 
marily from loss of whole blood has therefore 
been recommended only as a _ temporary 
plasma volume expander or in combination 
with transfusions of whole blood. 

The sedimentation rate of the erythrocytes 
may be increased after infusions of dextran. 
This change is due to the presence of the large 
molecules and varies with the molecular weight 
and plasma concentration of dextran.7.?7.% 
Rouleau formation has been noted with con- 
centrations greater than 0.5 gm. per 100 cc., 
and earlier solutions of dextran of very high 
average molecular weights tended to cause 
“sludging” or intravascular agglutination. 
The latter has not been found to occur to any 
significant degree with the current macrodex 
brand of dextran.” 

Determinations of blood type may also be 
affected by the presence of dextran. Rouleau 
formation of the donor’s erythrocytes inter- 
feres with direct matching, and dilution of 
the patient’s serum may allow a weak aggluti- 
nation to be overlooked. Turner and co- 
workers, however, have reported typing the 
blood of three patients before and after ad- 
ministration of dextran (macrose brand), and 
have found no difficulty in obtaining correct 
blood groups. Bloom! found no difficulty in 
typing, cross matching or Rh determinations 
in twenty-seven patients who had received 
dextran. 

No significant alterations in the body elec- 
trolytes or the blood chemical findings occur 
after administration of dextran.’ 


EXCRETION AND BREAKDOWN OF DEXTRAN 


The ability of the body to excrete or metabo- 
lize completely a large molecular substance is 
one of the chief criteria which must be satisfied 
by a plasma volume expander. Storage within 
the reticuloendothelial system or other tissues 
of the body remains one of the chief drawbacks 
to common acceptance of several earlier 
substances. 
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Excretion rates have been estimated by 
a number of workers studying consecutive 
plasma concentrations of dextran and the 
amount excreted via the urinary tract.*!?:!3. 
A rapid decrease in the initially high concen- 
trations in the plasma occurs in the first few 
hours as the smaller molecules of dextran are 
excreted by the kidney.or diffuse into the 
interstitial space. Thereafter the decline is 
gradual, uniform and in proportion to the 
amount of dextran remaining. Bull and co- 
workers estimated that one-third of the dextran 
present at any one time disappears during the 
next twenty-four hours. Plasma concentrations 
of dextran are low after three days and dextran 
can rarely be detected after five or six days. 

Urinary excretion of the smaller molecules 
of dextran occurs chiefly in the first twenty- 
four hours and most of this in the first few 
hours after administration. Urinary values 
for dextran have been reported at this interval 
to be as high as 7.0 gm. per 100 cc. without 
evidence of renal damage.” Total amounts 
of dextran contained in the collected specimens 
of urine have varied from 9 to 50 per cent of 
the amount infused.’ The length of time 
dextran has continued to be excreted by the 
kidney-has varied from twenty-four to seventy- 
two hours according to most authors, with an 
occasional finding of traces of the substance 
in the urine up to the fifth or sixth day, rarely 
longer. Preliminary reports on studies with 
C'*-labeled dextran indicate that renal excre- 
tion probably accounts for more than 50 to 
60 per cent of the dextran infused. 


METABOLISM OF DEXTRAN 


The eventual fate of the larger molecules 
of dextran is not completely explained by 
gradual renal excretion. Early suppositions 
that a gradual metabolic breakdown of dextran 
occurred in the body were indirectly supported 
by the excretion studies summarized hereto- 
fore, and also by extensive animal experi- 
mentation on the amount of dextran in the 
tissues. 

Large amounts of dextran have been admin- 
istered to various animals, including rabbits 
and dogs, and the animals later sacrificed. 
Ingelman” found no evidence of dextran in 
tissue extracts from the various organs. One 
dog had received periodic infusions of dextran 
over a four-year period without injurious 
effects. Hartman, using some of the first 
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macrodex produced in this country, reported 
marked histologic evidence of retention in the 
tissue of mice, involving lymph nodes, liver, 
kidney and blood vessels. The findings of other 
studies of this type have, for the most part, 
been in agreement with the negative findings 
of the Swedish investigators. !7'*8 

One often cited observation by Ingelman,'’ 
originally offered as the only supporting evi- 
dence that dextran is metabolized by the body, 
is that excretion rates for dextran in animals 
were increased by the simultaneous admin- 
istration of thyroid hormone. Gray, Siiteri 
and Pulaski, however, recently stated that 
dogs, experimentally starved and _ phlorhizin- 
ized, have shown an increase in the excretion 
of dextrose during the twenty-four to forty- 
eight hours following the intravenous admin- 
istration of dextran. This evidence may be an 
even more valid indication that at least a 
portion of the unexcreted dextran is metabo- 
lized to glucose. 

Bloom? has recently reported that after 
twenty-four hours 68 per cent of the initial 
amount of dextran in the plasma had dis- 
appeared from the blood of nephrectomized 
rats as opposed to 89.3 per cent for normal 
rats. This represents only a 20 per cent decrease 
after nephrectomy. The final answer as to the 
breakdown of dextran awaits the results of 
studies in progress using radioactive C'*-tagged 
dextran.* 


TOXICITY AND REACTIONS TO DEXTRAN 


Hemopoietic depression or abnormalities 
have not been observed following the admin- 
istration of dextran. The evidence on anti- 
genicity is confusing and the literature contains 
many conflicting statements. 

Turner and co-workers, using macrose{ 
brand of dextran, reported a high incidence of 
reactions with this solution. One reaction 
occurred in a patient suffering from pneumo- 
coccal pneumonia. There has been some evi- 
dence of crossed antigenic response between 
dextran and certain strains of pneumococci, 
presumably due to the latter’s capsular poly- 

* Preliminary reports indicate a definite metabolic 
breakdown of a portion (26 per cent in one patient) of 
infused dextran as evidenced by labeled C'* in the 
expired air (C'*O.).'5 

+ It should be noted that “‘macrose,” a trade name 
originally used by Schenley Laboratories for their 


dextran, has recently been transferred to their poly- 
vinylpyrrolidone product. 


American Journal of Surgery 


‘ ae: 
Fy 
= 
; 
— 
- 
a 
+4 
- 
= 
td 
ys 


saccharides. Apparent differences in the re- 
ported frequency of reactions was attributed 
by one author to the occurrence of certain 
strains of pneumococci in various regions.”* 
Probably of more importance is the realization 
that different lots of Swedish dextran or 
macrodex, as well as products made in England 
and this country (to somewhat different 
specifications), have been used in the various 
studies. 

Among the brands of dextran used earlier 
at the Mayo Clinic was the macrose which 
Turner and his group later reported as giving 
such a high incidence of reactions. This product 
gave rise to a number of anaphylactoid reac- 
tions, but only when administered to unanes- 
thetized patients." The later use of dextran 
pH and macrodex (Swedish) gave rise to no 
untoward reactions in anesthetized or unanes- 
thetized patients.:?° Caution must be exer- 
cised, therefore, in reviewing some of the early 
reports in light of this improvement in the 
more recent products.* Thorsén® recently 
estimated an over-all reaction rate of approxi- 
mately 0.2 per cent following the administra- 
tion of dextran, with no serious reactions in 
the three years just prior to his report. 

As yet unsolved is the high reaction rate 
which resulted from the administration of 
dextran to members of the Armed Services at 
Brooke Army Hospital.?4 The dextran of the 
Commercial Solvents Corporation gave a far 
lower incidence of anaphylactoid reactions 
(8.24 per cent) than did the Swedish macrodex 
(33.9 per cent) or the English dextran-saline 
(44 per cent). No report of the administration 
of dextran to civilian patients has included a 
significant incidence of anaphylactoid reactions 
with the exception of the aforementioned 
series. No death has yet been recorded, to our 
knowledge, as having been caused by the 
administration of dextran. 


CHANGES IN THE PARENCHYMATOUS ORGANS 


Hepatic function is not adversely affected by 
administration of dextran. Histologic changes 
consisting of areas of focal degeneration have 
been observed in experimental animals re- 
ceiving large amounts of the macrose brand 
of dextran (Turner and co-workers). Mowry 
and co-workers found vacuoles of dextran 


* Recently developed products include hydrodextran, 
a solution of dextran in which final control of the range 
in molecular size is carried out by a new method. 
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(demonstrated by using alcoholic reagents 
and the periodic Schiff technic) within the 
hepatic cells of mice receiving dextran. These 
changes were increased slightly when the 


-dextran was administered to mice suffering 


from shock. 

That these changes, if present, do not result 
in sufficient reduction of the functional capacity 
to alter the more sensitive tests of hepatic 
function in man, has been demonstrated by 
several investigators. Bohmansson and co- 
workers found no change in the values for 
hippuric acid, phosphatase, bilirubin and uro- 
bilinogen after administration of dextran. 

The effects of dextran upon the kidneys 
are somewhat more controversial. Changes 
much like those seen after administration of 
sucrose have been shown by many authors to 
be present after infusions of dextran. Golden- 
berg and co-workers reported that “‘in all 
rabbits and dogs sacr’'... " less than two days 
after an injection of macrose, swelling and 
granularity of the epithelial cells of the tubules 
of the kidneys were seen; these were associated 
with the presence of granular debris or homo- 
geneous pink-staining globules in the lumen 
of the tubules. In some instances marked 
vacuolization of the epithelium and dilatation 
of the tubules was noted. The changes involved, 
in order of frequency, the proximal convoluted 
tubules, the distal convoluted tubules and the 
loop of Henle.” The tubules appeared normal 
five days after cessation of the administration 
of dextran (macrose). Occasional glomerular 
and interstitial changes seemed to be related 
to the number of injections. When present the 
former consisted of homogeneous pink-staining 
of the loops. The glomerular and capsular 
epithelial cells had undergone a_ reactive 
hyperplasia in these specimens. According 
to most investigators, the renal tubular 
changes are the rule, glomerular alterations 
the exception. 

Mowry and co-workers established a success- 
ful staining of dextran using alcoholic reagents 
and the periodic Schiff technic. Purple-staining 
material, not seen in untreated mice, was 
present in dextran-treated mice, with the 
following distribution: lumina of the blood 
vessels, vacuoles within the proximal convo- 
luted tubular epithelium and casts in the 
tubular lumina. No evidence of extravascular 
glomerular deposits was noted. Renal changes 
were slightly more marked in mice suffering 
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from shock due to burns than in normal ani- 
mals, both groups receiving the same amount 
of dextran. 

Studies of renal function made on experi- 
mental animals and patients who have received 
infusions of dextran have given consistently 
negative results. The results of routine urinaly- 
sis have not been remarkable; studies of 
urinary output, excretion of sodium chloride 
and sediment have revealed no significant 
abnormalities in postoperative patients after 
administration of dextran.* Bloom,! and Flem- 
ing and co-workers studied renal function ex- 
tensively; they determined concentrations of 
non-protein nitrogen and excretion of phenol- 
sulfonphthalein, as well as clearances of para- 
aminohippurate and creatinine following in- 
fusions of dextran in man. No evidence of any 
decrease or abnormality of function could be 
detected. The histologic changes in the kidney 
are thus believed to be of a temporary nature 
and compatible with negative findings by 
means of the usual studies of renal function. 
The vacuoles in the tubular epithelium con- 
tain dextran itself or a closely related sub- 
stance,” and the cells rapidly return to 
normal after cessation of dextran therapy. 


SUMMARY AND CONCLUSIONS 


In this review of the physiology of dextran 
certain inconsistencies in the literature have 
been pointed out and an attempt has been 
made to clarify the mode of action of dextran, 
to point out the results of its use in various 
conditions and to indicate any dangers attend- 
ant upon its administration. This substance 
has proved to be a satisfactory plasma volume 
expander and subject to fewer complications 
than previously discarded plasma substitutes. 
Parenchymatous changes due to storage are 
not observed in the organs of the body. Micro- 
scopic changes in the kidneys are temporary 
and do not cause or predispose to demonstrable 
alteration in the functional capacities of these 
organs. Rare anaphylactoid reactions may be 
observed but in our experience are extremely 
infrequent. 
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LEGER ET AL. tried ligation of the common hepatic artery as a surgical 
procedure that might prove of value in the therapy of cirrhosis of the liver. 
In two of these patients they also ligated the splenic artery. They tried liga- 
tion of the hepatic artery since it is a much simpler procedure than spleno- 
renal or portacaval shunt. However, postoperative hemorrhage is always a 
danger, these authors admit, and therapeutic results are questionable at 
present. A final decision must be withheld pending results of hepatic artery 
ligation on a much larger series of cirrhotic patients. (Richard A. Leonardo, 


M.D.) 
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USE OF DEXTRAN (MACRODEX) IN BURNS 


I]. CLINICAL EVALUATION IN EIGHT CASES 
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Rochester, Minnesota 


(macrodex) in the treatment of severe 

thermal burns has lagged behind the in- 
vestigation of. its usefulness in shock of other 
causation. To be of use as a plasma volume 
expander in a large scale civilian emergency, its 
value in the immediate treatment of large 
numbers of patients who are burned must be 
thoroughly evaluated and any limitations 
clearly understood. 

In Sweden, Rosenqvist and Thorsén have 
reported the use of dextran in the treatment 
of burns that involved more than 20 per cent 
of the surface of the body. They administered 
a 6 per cent solution of dextran in preference 
to human plasma, giving dextran and whole 
blood alternately. Their reported results were 
“comparable with the best obtained with blood 
and plasma. Macrodex has proved to be as 
good as plasma in maintaining the blood 
pressure and circulation. None of the usual 
objections to artificial colloid transfusion 
agents seem to apply to macrodex.”’ The con- 
centration of plasma proteins dropped to as 
low as 2.5 gm. per 100 cc. without evidence of 
increased edema in the burned areas or delayed 
resorption. They did stress, however, the 
importance of replacement of proteins by 
mouth whenever possible. 

Bull and co-workers?* reported the use of 
dextran in two cases of thermal burns. The 
more extensively burned patient died on the 
fifth day in the hospital. Postmortem findings 
included edema of the kidneys and desquama- 
tion of cells lining Bowman’s capsule and the 
loop of Henle. This patient had received 4,540 
cc. of dextran (English) in twenty-four hours. 
No measurable abnormality of renal function 
had been noted prior to death. The second 
patient, who had a burn that involved a limited 
surface of the body, was given 1,080 cc. of 


of the role of dextran 


* Fellow in Surgery, Mayo Foundation. 
t Section of Pathologic Anatomy, Mayo Clinic. 


dextran. The values for plasma proteins re- 
turned to normal by the fourth day following 
infusion. Grafting was completed by the 
nineteenth day without complication. 

In the United States the satisfactory employ- 
ment of dextran in the treatment of burns has 
been noted briefly by Ravdin and Fitts in a 
report on plasma volume expanders. 

Evans and his co-workers have recently 
stated that dextran appears as effective as 
plasma in the early treatment of shock due to 
burns. They limited their use of dextran to 
burns of limited extent (20 to 25 per cent of 
the body surface) and expressed preference for 
the use of pooled plasma if readily available. 
This preference is based on the presence of 
decreased concentration of plasma proteins, 
however, and not on the presence of toxicity 
or parenchymal damage. 

The experience with macrodex** in the treat- 
ment of thermal burns at the Mayo Clinic is 
limited to eight cases. Extensive trial of this 
solution in surgical patients®*" since 1946 led 
to investigation of its usefulness in other 
conditions. 

Five of the eight patients died of their 
severe burns and postmortem examinations 
were performed in four instances. The latter 
four cases are reported in detail, with an 
attempt at correlation between pathologic 
findings, the amount of macrodex administered 
and the interval after its administration. 
Macrodex, as a colloidal agent for combating 
the potential shock in such severe burns, was 
thought to be equal to human plasma in 
similar cases. 


¢ Section of Anesthesiology and Intravenous Ther- 
apy, Mayo Clinic. 

§ Section of Orthopedic Surgery, Mayo Clinic. 

** The term “macrodex” will be used throughout this 
discussion to avoid confusion with earlier brands of 
dextran. A 6 per cent solution in 0.9 per cent saline 
solution was administered in every case. 
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CASES IN WHICH NECROPSY WAS PERFORMED 


Case 1. A child, nine years old, was ad- 
mitted within an hour after sustaining a 
thermal burn of 85 per cent of the body 
surface while he was playing with matches 
and a highly inflammable fluid. The face, 
entire torso, most of the upper extremities 
and all but the ankles and feet of both lower 
extremities were burned. It was later esti- 
mated that 80 per cent of the body surface 
was affected by third degree burns. 

Moderate shock was present on the patient’s 
admission to the hospital. While he was still 
in the emergency room, blood was obtained 
for laboratory studies and grouping, a plastic 
needle was introduced into the right greater 
saphenous vein at the ankle and an infusion 
of macrodex was started. Sterile pressure 
dressings were applied in the operating room. 
The requirements for fluid were calculated 
from Berkow’s table of percentage involve- 
ment! and a formula similar to that recom- 
mended by Cope and Moore. 

In the first period of fluid balance calculation 
(seventeen hours) the patient received 2,500 cc. 
of macrodex, 500 cc. of whole blood and 2,000 
ce. of electrolyte solutions by vein. The urinary 
volume was only 150 cc. during this time. 

The results of initial blood studies were as 
follows: hemoglobin 18.2 gm. per 100 cc., 
erythrocytes 5,650,000 and leukocytes 30,900 
per cu. mm., and hematocrit reading 58 per 
cent. Urinalysis disclosed grade 2 albuminuria 
(graded on the basis of 1 to 4) and the presence 
of 8 to 30 erythrocytes, 3 to 20 leukocytes and 
a few granular casts per high power field. The 
specific gravity was 1.040 (after administration 
of macrodex). 

The second period of fluid balance calcu- 
lation was twenty-six hours, during which the 
patient received 6,070 cc. of fluids including 
1,000 cc. of macrodex and 1,000 cc. of whole 
blood. The urinary volume reached 1,250 cc. 
during this interval. 

In the first seven days he received a total of 
7,400 cc. of macrodex. Most of this was admin- 
istered during the early shock phase. Plasma, 
amino acid solutions and whole blood were 
preferentially administered in the later (hypo- 
proteinemic) stage, as his oral intake of 
protein was minimal. 

The clinical course was that of a desperately 
ill child who, after recovery from the pul- 
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monary edema which occurred during the 
beginning resorption of tissue edema (third and 
fourth days), showed definite evidence of 
improvement for the next three days. Begin- 
ning on the seventh day, however, a steadily 
increasing elevation of temperature, pulse and 
respiration was observed. He lapsed into a 
semi-comatose state and died on the fourteenth 
day after admission. 

Laboratory studies indicated that in spite 
of the large volumes of parenterally admin- 
istered fluids, hemoconcentration persisted 
until the fourth or fifth day. Determinations 
of hemoglobin and erythrocytes revealed 
maximal values of 20.6 gm. and 4,780,000, 
respectively, on the third day. The hematocrit 
reading at that time was 68 per cent. Gradual 
decline of these values occurred with resorption 
of interstitial fluid. Urinalysis disclosed per- 
sistence of a small number of erythrocytes 
and leukocytes per high power field until 
shortly before death, when the latter increased 
slightly. All casts disappeared after the first 
three days, as did the albuminuria. Urinary 
volume was satisfactory, averaging 1,580 cc. 
per day for the first twelve days. 

Postmortem examination revealed multiple 
small, healing pulmonary infarcts. Emboli had 
arisen from the right lower extremity which 
we were obligated to use almost continuously 
for parenteral administration of fluid. 

The patient’s severe hyperthermia and ulti- 
mate death were partially attributable to 
bilateral necrotizing papillitis and pyelo- 
nephritis. Changes consistent with those de- 
scribed following administration of macrodex 
were present in an early recovery phase (Fig. 1), 
with no obvious association between areas of 
pyelonephritis and areas in which macrodex 
had caused changes. The latter changes in- 
cluded granularity and swelling of the convo- 
luted tubular epithelium, with moderate vacu- 
olization and rare sloughing of these cells. 
Amorphous eosinophilic debris was seen in 
the lumen of these tubules. The architecture 
of the tubules was generally normal except for 
the focal, linear areas of dense leukocytic in- 
filtration and necrosis of the acute suppurative 
pyelonephritis extending in columns from the 
pelvis to the capsule. 

Blood chemical and fluid balance determina- 
tions were relatively normal at the time of 
death. There was minimal atrophy of hepatic 
cells. The adrenals were small, with a very 
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Fic. 1. Changes in the convoluted tubules of the 
kidney following administration of macrodex 
(7,400 cc.); there was a seven-day interval before 
death. This represents an early recovery phase 
with less swelling and vacuolization of the epithe- 
lium than are seen in the other cases. Some des- 
quamation of cells has occurred. Early regenera- 
tion is present, with occasional mitotic figures. 
Hematoxylin and eosin, X 100. 


thin cortex and loss of lipoid in all layers of 
the cortex. 

Comments. That macrodex provided ade- 
quate initial correction of shock in Case 1 is 
attested by this patient’s prolonged survival 
in the face of deep and extensive burns. 
Hemoconcentration was not completely cor- 
rected in the first seventy-two hours. Cope 
and Moore, and Evans and co-workers have 
recently stressed, however, that the danger of 
pulmonary edema places a limit on the total 
amount of colloidal as well as non-colloidal 
solutions which can be administered safely 
in an attempt to correct hemoconcentration. 
Involvement of more than 50 per cent of the 
body surface invalidates the linear ratio 
between the requirements for fluid and the 
percentage of surface involved, since the 
extracellular space cannot be safely expanded 
beyond a certain amount. 

This patient’s inability to take adequate 
protein supplements by mouth is a circum- 
stance often present after extensive injuries. 
This represents an obvious contraindication to 
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the prolonged and exclusive use of macrodex in 
treatment of the severely burned patient if we 
are to correct or minimize the post-burn hypo- 
proteinemia. Values for serum proteins ranged 
from 3.2 to 4.3 gm. during administration of 
macrodex, the lowest value being present on 
the eighth day. It is questionable whether 
the proteins, provided by an equivalent amount 
of human plasma (7,400 cc. of plasma contain- 
ing at most 440 to 450 gm. of protein), would 
be of significance in the long-range maintenance 
of nitrogen balance. 

Parenchymal renal changes were present as 
already noted. (Fig. 1.) These findings are 
typical of changes caused by macrodex in the 
late or recovery stage. It is the opinion of one 
of us (W. A. B.) that there is no evidence to 
suggést predisposition on the part of these 
lesions to lead to the acute necrotizing papil- 
litis and associated pyelonephritis which devel- 
oped. The results of urinalysis were not unusual 
for a widespread burn. Lack of more striking 
laboratory evidence of the acute, terminal, 
renal inflammatory process may be explained 
on the basis of blockage of the involved col- 
lecting tubules. Antibiotics had been admin- 
istered throughout hospitalization but pseudo- 
monas and proteus were readily cultured from 
the kidneys at necropsy. 

Changes in the adrenal cortex were similar 
to those seen after cortisone therapy. The 
latter agent was being evaluated in the treat- 
ment of severe burns at the time this patient 
was being treated. 

Case 1. A man, forty-eight years old, was 
admitted within a half hour after 85 per cent 
of the body had been burned in a gasoline 
explosion and fire. The burn involved the face, 
neck, upper extremities, flanks, buttocks, 
thighs, legs and scattered areas of the thorax. 
Estimation of total second and third degree 
involvement was 70 per cent. Shock was 
present on the patient’s arrival, with rapidity 
of the pulse and profuse sweating from un- 
involved surfaces. 

This patient was treated by the exposure 
or open method which is being evaluated 
currently. After removal of all remnants of 
clothing, minimal débridement of necrotic 
tissue was carried out in the operating room. 
The patient was then placed in bed upon 
sterile sheets. 

Initial laboratory studies disclosed the fol- 
lowing findings of note: hemoglobin 16.9 gm., 
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erythrocytes 4,770,000, hematocrit reading 
52 per cent and serum proteins 5.4 gm. Urinaly- 
sis revealed a specific gravity of 1.036, grade 2 
albuminuria, and the presence of 1 to 8 
erythrocytes, 3 to 20 leukocytes and a few 
granular casts per high power field. 

The patient received 4,200 cc. of macrodex 
in the first period of fluid balance calculation 
(twenty-three hours). In addition, he received 
1,000 cc. of whole blood and 620 cc. of elec- 
trolyte solutions intravenously. Oral intake 
was 2,455 cc. The urinary volume was 470 cc. 
for this period and gross hematuria was 
observed. 

During the second day of treatment he 
received 1,750 cc. of macrodex and 2,400 cc. of 
electrolyte solutions by vein. Additional intake 
by mouth was 1,480 cc. Urinary output re- 
mained low (165 cc.) and partial renal shut- 
down was presumed. The urine was blood- 
tinged; albumin, erythrocytes, leukocytes and 
casts were present. The hemoconcentration 
had increased as determined on the basis of a 
rise in concentration of hemoglobin (19.6 gm.) 
and an increase in the hematocrit reading 
(72 per cent). This occurred in spite of the 
administration of the maximal amount of 
fluids advisable in the first twenty-four hours 
(10,000 cc.). Beginning resorption of edema 
fluid after the second day decreased the hemo- 
concentration rapidly. Moderate electrolyte 
imbalance with a tendency toward acidosis 
was noted. The concentrations of carbon 
dioxide were 15.8 mEq. (second day) and 
13.7 mEq. (third day) per L. 

Clinically, the patient’s condition was critical 
from the time of admission. Abdominal dis- 
tention became evident on the second day 
and vomiting ensued. Hematemesis became 
marked and he died on the third day of 
hospitalization, shortly after passage of a 
Levin tube. 

Postmortem examination revealed bilateral 
hemorrhagic pulmonary edema with copious 
amounts of blood-tinged mucus and coffee- 
ground material in the trachea and bronchi. 
Desquamation of the mucosa of the entire 
esophagus was present. Necrosis with ulcer- 
ation and erosion of the gastric and duodenal 
mucosa was marked. Coffee-ground material, 
like that seen in the respiratory tree, was 
present in the small intestine. 

Grossly, the right kidney showed scarring 
from an old pyelonephritis. Microscopically, 
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in addition to the healed residue of the previous 
inflammatory process, the convoluted tubular 
epithelium was swollen and the granular 
cytoplasm contained many minute vacuoles. 
Minimal nuclear disintegration had taken 
place and cell boundaries were somewhat 
indistinct. Amorphous eosinophilic debris was 
present in the tubular lumina. (Fig. 2.) 

The parenchymal cells of the liver exhibited 
slight swelling and granularity of their cyto- 
plasm. Here and there tiny vacuoles could be 
noted within the cells. These vacuoles con- 
tained neither glycogen nor fat. 

Hyperplasia of the cortex was noted in both 
adrenal glands. Both corticotropin (ACTH) 
and cortisone had been administered to this 
patient. 

Comments. This patient was suffering from 
shock on admission. His wounds were extensive 
and deep, as is rather typical of those caused 
by burning gasoline. Ulcerative changes in the 
upper part of the gastrointestinal tract were 
marked, even for a severe burn, and led to 
the abdominal distention, vomiting and hema- 
temesis. The precipitating factor in the sudden 
death of this already critically ill man was his 
aspiration of a large quantity of coffee-ground 
fluid before the distended stomach could be 
emptied. 

Urinary output was low for the first twenty- 
three hours in spite of theoretically adequate 
fluid intake and shock therapy. Oliguria in- 
creased on the second day and the urine was 
grossly blood-tinged. The minute focal areas of 
healed pyelonephritis could have played no 
part in the renal failure. Of importance in 
the oliguria was the loss of fluids into the 
gastrointestinal tract. Evans and co-workers 
have pointed out the increased incidence of 
shock in burned patients who exhibit an out- 
pouring of fluid into the lumen of the gut. 
Superimposing this onto the loss of fluid into 
the interstitial space and from burned surfaces 
increased the gravity of the prognosis. 

Renal shutdown has long been one of the 
feared complications of severe burns with their 
associated shock and toxicity. The effect of 
adding macrodex-induced tubular changes to 
those associated with the so-called lower 
nephron nephrosis* of shock is not completely 
known. Pre-existing mercurial nephrosis, how- 


* The term “lower nephron nephrosis” may not be 
correct in many instances because the entire nephron 
may be involved (W. A. B.). 
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twelve hours before death. (a) The cytoplasm of the tubular epithelium is granular and vacuolated. 
The swollen epithelium fills the lumen almost completely. Minimal desquamation is observed. X 160. 
(b) Higher power view to show the vacuoles and granularity of the cytoplasm plus obliteration of the 
lumen of the tubules. X 390. 


ever, has not increased the degree of macrodex- 
induced tubular changes in experimental ani- 
mals.? Macrodex-induced changes overlap cer- 
tain pathologic findings typical of the “lower 
nephron syndrome” or shock kidney. Findings 
common to both processes include early 
swelling of the tubular epithelial cells, loss of 
distinct cellular boundaries, and later, nuclear 
disintegration. The cellular debris and other 
materials within the lumen of the tubules are 
difficult to differentiate in these two ‘con- 
ditions. By means of special stains, howéver, 
the hemoglobin by-products contained in the 
tubular casts of the “lower nephron syndrome” 
can be identified. Also, pathologic changes in 
the interstitial tissues, with occasional throm- 
bosis of adjacent veins, are distinguishing 
features of the latter condition. | 

Mowry and co-workers found that macrodex 
(dextran)-induced changes were slightly in- 
creased if mice were subjected.to thermal 
burns before administration of the macrodex. 

Case 1. A housewife, thirty-five years old, 
received a burn of 75 per cent of the body 
surface when a gas water heater exploded while 
being lighted. She received 8,900 cc. of fluid 


in the first thirty hours, including 760 cc. of 
macrodex, 1,000 cc. of whole blood and 3,000 cc. 
of plasma. An additional 760 cc. of macrodex 
was included in the fluids received intra- 
venously on the second day. Hemoconcen- 
tration existed for the first thirty-six hours 
but decreased thereafter. The initial urinalysis 
revealed a few hyaline casts, 1 to 8 erythrocytes 
and occasional leukocytes per high power field. 
Urinary volume was adequate. 

The clinical course was unfavorable although 
shock was counteracted and hemoconcentration 
decreased. Her temperature remained elevated 
in spite of antibiotic therapy and she became 
somewhat disoriented on the second day. 
Death occurred sixty-four hours after admis- 
sion when respiration suddenly ceased without 
an obvious, terminal precipitating incident. 

Postmortem examination revealed recent 
hemorrhages in both adrenal cortices. There 
was hemorrhagic edema of both lungs, and 
scattered erosions of the stomach and duo- 
denum were present. The kidneys showed 
changes characteristic of those induced by 
macrodex, much like those of the previous 
case. (Fig. 3.) Some of the tubular epithelial 
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Fic. 3. The patient received macrodex (1,520 cc.) 
up to twenty hours before death. There is swollen 
tubular epithelium with frequent granulations 
and an occasional vacuolated cell. The debris 
(macrodex?) filling the irregular lumina is well 
demonstrated. Hematoxylin and eosin, X 275. 


cells were swollen and had indistinct cell 
borders. Granularity and moderate vacuoliza- 
tion of the cytoplasm were noted, with rare 
sloughing of the cells. Amorphous eosinophilic 
debris was present in the tubules and, occa- 
sionally, in Bowman’s spaces. 

Comments. The small amount of macrodex 
administered in the foregoing case played little 
part in the patient’s clinical course. Renal 
changes were similar to those seen in Case 11. 
The total amount of macrodex (1,520 cc.) 
given was far less than in Case 1 and no evi- 
dence of renal failure or functional abnormality 
was obvious, yet the histologic tubular changes 
were very much alike. 

Case 1v. A housewife, forty-five years old, 
sustained a burn of 60 per cent of the body 
surface in a kerosene explosion. Primary treat- 
ment was carried out elsewhere and she came 
to us sixteen hours after injury. She had been 
given 1,000 cc. of pooled human plasma and 
2,000 cc. of electrolyte solutions before trans- 
fer. Macrodex was administered on arrival; a 
total of 760 cc. was given during the first day 
and 380 cc. on the second (plus other fluids). 
Vomiting and hematemesis were present on 
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Fic. 4. The patient received macrodex (1,140 cc.) 
up to a few hours before death. Swollen, granular, 
vacuolated tubular epithelium with some break- 
down of the cytoplasm is evident. Granular debris 
is present in the lumina. These changes are 
primarily in the proximal convoluted tubules. 
Hematoxylin and eosin, X 275. 


admission; the extremities appeared somewhat 
cyanotic and remained so until her death thirty 
hours after arrival (forty-six hours after 
injury). 

Postmortem findings included acute ulcer- 
ative esophagitis, hemorrhagic edema of the 
lungs and moderate renal tubular lesions, the 
latter consistent with those induced by recent 
administration of macrodex. (Fig. 4.) The 
parenchyma of the liver was essentially normal 
grossly and microscopically. 

Comments. Here again the tubular changes 
of macrodex were in evidence after administra- 
tion of a relatively small amount of the solution 
(1,140 cc.) and after a short interval of time. 
No abnormality of renal function was noted. 

Ulcerative changes were present in the 
esophagus. Thus, in all four cases there were 
erosions or ulcerations of the upper part of the 
gastrointestinal tract. 

Renal Changes Complicating Burns. That 
renal changes are frequent complications of 
burns is well known. For comparative pur- 
poses, necropsy data were reviewed in four 
cases of burns in which no macrodex had been 


725 


726 Johnston et al.—Clinical Evaluation of Dextran 


used. Moderate congestion of the kidneys was 
noted in two of the four cases, and slight 
swelling of the tubular epithelium was present 
in one of these. In another case there were 
changes typical of “lower nephron nephrosis.”’ 
There were no tubular changes, however, which 
could be confused with macrodex-induced 
changes. 

Goodpastor and co-workers have reported on 
the renal pathologic findings in a series of 
forty-seven necropsy cases in which treatment 
with macrodex had not been given. The kidneys 
were abnormal in twenty cases, in all of which 
there was clinical and laboratory evidence of 
persistent renal dysfunction. In two patients 
there was acute pyelonephritis. Otherwise, the 
pathologic changes were homogeneous and 
consisted of tubular necrosis and the presence 
of pigment and cellular casts in the tubules. 
The pigmented casts were identifiable as blood 
pigments and there was a close correlation 
between the presence of clinical hemoglobinuria 
and the postmortem findings of pigment casts. 
The more marked renal changes were asso- 
ciated with the more severe burns, the existence 
of shock and the presence of significant intra- 
vascular hemolysis with hemoglobinuria. This 
study serves to emphasize the frequency and 
nature of the renal lesions resulting from severe 
burns and their sequelae. 

There were no hemoglobinuric nephrotic 
changes at necropsy in our cases in which 
macrodex had been used. Consistently present, 
nevertheless, were the macrodex-induced tubu- 
lar changes. There seemed to be only moderate 
quantitative correlation between the extent 
of tubular changes and the amount of solution 
administered. More important was the amount 
of time elapsed between the final infusion of 
macrodex and the time of death. Vacuolization 
of the tubular epithelium was less marked in 
the kidneys of the patient who received 7,400 
cc. of macrodex, seen seven days after the last 
infusion, than in the kidneys of the last two 
patients who received much less macrodex 
but died after a shorter interval. This speaks 
for the reversibility of these changes even in 
the patient who is subject to renal damage of 
other types. 

Hepatic parenchymal changes were _in- 
constant and in no case marked. Parenchyma- 
tous lesions of the other organs, such as one 
might see as a result of reticuloendothelial 
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storage, were not observed in this group of 
patients. 


CASES IN WHICH NECROPSY WAS NOT PERFORMED 


The remaining four burned patients in the 
series of eight who received macrodex at the 
Mayo Clinic had involvement of 25 to 55 per 
cent of the body surface. Their ages ranged 
from sixteen to eighty-five years. Three of the 
four patients were males and three received 
the primary treatment for their injuries at the 


clinic. The fourth patient’s burns had been 


dressed by his local physician. 

The amount of macrodex administered 
ranged from 380 to 1,900 cc. Various other 
fluids were administered in these cases. Shock 
and hemoconcentration responded satisfac- 
torily in the initial period of treatment. While 
three of these patients survived, one woman 
aged eighty-five died twelve days after 55 per 
cent of the body surface had been burned. 
Permission for postmortem examination was 
not obtained. Renal failure was not a factor 
in her death. 

One forty-six year old man, who received 
1,900 cc. of macrodex in the first five days 
after 42 per cent of the body surface had been 
burned, had albuminuria on admission; eryth- 
rocytes and leukocytes were also present in 
the urine. Repeated urinalysis revealed that 
erythrocytes were present until twelve days 
after admission, leukocytes for twenty-six days 
and minimal albuminuria up until the time of 
dismissal. The concentration of blood urea was 
16 mg. per 100 cc. on the third day of treat- 
ment. No abnormality. of urinary volume or 
concentration was noted. Pre-existing renal 
disease was not known to be present but may 
have existed. 

The lowest concentration of serum proteins 
in this group of patients was 3.9 gm. per 100 
cc. This measurement followed the administra- 
tion of 1,580 cc. of macrodex, had risen to 4.5 
gm. on the fifth day and was found to be 5.3 
gm. on the seventeenth day of treatment. 

The values of blood urea, and electrolytes 
and the erythrocyte counts were not signifi- 
cantly abnormal for a group of burns. The 
highest recorded value for urea was 36 mg., 
electrolyte balance was satisfactory in all and 
the lowest erythrocyte count was 3,810,000 
(average for the lowest count in each case, 
4,000,000 per cu. mm.). 
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REMARKS 


The multiplicity of variables encountered in 
the evaluation of burn therapy is obvious to 
anyone familiar with the handling of such 
cases. Macrodex has proved to be a satisfactory 
plasma volume expander in the early or shock 
phase of thermal burns. No reactions of an 
antigenic or allergic nature have been en- 
countered with the use of macrodex (Swedish*) 
in this group of patients. Neither has the 
hemodilution anemia been a problem in these 
cases. 

Concentrations of serum proteins are af- 
fected by macrodex in two important ways. 
An understanding of these factors is even more 
important in the treatment of burns than in 
other conditions. The concentration of proteins 
decreases after infusion of macrodex by the 
two mechanisms described in part 1; simple 
hemodilution occurs, plus an active supplant- 
ing of plasma proteins by the macrodex. The 
latter is most likely a homeostatic mecha- 
nism which prevents osmotic “‘ hypertension.” 
Equally important in evaluation of the nitrogen 
balance of burned patients is the laboratory 
method used to measure proteins. Specific 
gravity (for example, copper sulfate) methods 

will provide a day-to-day comparison of total 
colloids (plasma protein plus macrodex) but 
will be inaccurate for protein itself in the pres- 
ence of macrodex. A modification of the 
Kingsley biuret method for determination of 
proteins has been devised! for use in the pres- 
ence of macrodex. Trichloroacetic acid is em- 
ployed to precipitate the proteins from the 
sample of serum, the macrodex remaining in 
solution. The sample is then centrifuged, the 
supernatant fluid containing macrodex is dis- 
carded and the protein precipitate is redissolved 
in alkali. 

Any increase in hypoproteinemia attributed 
to administration of macrodex is, in actuality, 
a purely temporary alteration of the circulating 
component of the stores of protein in the body. 
To those who consider the use of macrodex as 
depriving the patient of the proteins contained 
in pooled human plasma, it must be recalled 
that at least a portion of such proteins are 
utilized for their caloric value during the acute 
stage of the burn. 

Oral intake of protein supplements is, never- 


* Swedish macrodex will appear under the name 
“pharmadex” in the near future. 
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theless, a necessary adjunct of burn therapy 
and takes on even greater importance with the 
prolonged use of macrodex. One must not lose 
sight of the value of whole blood administration 
in the potentially hypoproteinemic patient. 

Blood type and Rh determinations have not 
been noticeably affected by administration of 
macrodex in our experience. Withdrawal of a 
sample of blood for grouping and Rh deter- 
minations should probably be carried out on 
arrival of the burned patient in any case. This 
would completely obviate any possible diffi- 
culty in accurate typing and cross matching 
for purposes of transfusion. 

Changes in the renal tubules emerge as the 
remaining factor in question before widespread 
acceptance of macrodex as a therapeutic agent 
for treatment of severe burns occurs. We are in 
full accord with Evans and co-workers and with 
others who have recommended the use of 
macrodex as a plasma volume expander in the 
treatment of burns of limited extent. Beyond 
this, our experience leads us to recommend 
macrodex as a useful agent in the early stages 
of more extensive burns, with one reservation. 
Evidence of renal shutdown or hemoglobinuric 
nephrosis should, at present, be considered an 
indication for the preferential use of pooled 
human plasma. Therapy with whole blood 
might also be used primarily, if the renal failure 
is on the basis of secondary shock and not from 
a transfusion reaction with hemoglobinuria. 

The diagnosis of impending renal failure is 
at times very difficult in burned persons. 
Traces of albumin and occasional casts, 
erythrocytes and leukocytes may be present in 
the urine without indicating renal shutdown. 
The presence of an indwelling urethral catheter 
may lead to congestion, submucosal hemor- 
rhages and frequently to erosions of the vesical 
mucosa, with small numbers of erythrocytes 
and leukocytes in the urine. 

The development of oliguria in cases of burn 
necessitates differentiation between renal fail- 
ure and so-called water deprivation. One 
simple differential diagnostic aid is not accurate 
following infusions of macrodex: the specific 
gravity, usually low in renal failure and high 
in water deprivation, is regularly elevated by 
the excreted macrodex. The water tolerance 
test as described and recommended by Cope 
and Moore continues to be of the greatest aid 
in differentiating these separate causes of 
decreasing renal output. 
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SUMMARY 


Macrodex has been administered to a 
limited series of burned patients. The correc- 
tion of existing shock and depletion of blood 
volume has been satisfactory. No untoward 
reactions or complications attributable to 
macrodex have been encountered in these 
patients. 

Markedly lowered concentrations of plasma 
proteins or hemodilution anemias have not 
been a problem, and a method for determina- 
tion of serum proteins in the presence of 
macrodex is presented. Macrodex is recom- 
mended primarily for use in the early or shock 
phase of burns and in conjunction with ad- 
ministration of whole blood. The oral route 
should be utilized whenever possible for admin- 
istration of protein supplements and as much 
of the required electrolyte and other non- 
colloidal solutions as practicable. 

Favorable results from the use of macrodex 
in the treatment of burns, such as are reported 
herein and by other investigators, should 
stimulate continued use and evaluation of its 
merits in large series of burns. 

Necropsy studies in cases of severe burns in 
which macrodex was given reveal a singular 
lack of significant pathologic changes resulting 
from this plasma volume expander, with the 
exception of reversible renal changes in the 
proximal and distal convoluted tubules. Further 
investigation of the relationship, if any, be- 
tween macrodex-induced changes in the con- 
voluted tubules of the kidney and those asso- 
ciated with the syndrome of “lower nephron 
nephrosis”’ is desirable. 
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MEDICOLEGAL IMPLICATIONS OF PARALYSIS OF THE 
RECURRENT LARYNGEAL NERVE* 


Dona.p E. Ross, 


Los Angeles, California 


HEN postoperative vocal cord paraly- 
W exists following thyroidectomy, the 

surgeon is immediately open to criti- 
cism. That this is unjust will be seen after a 
careful analytic study of the subject. While 
goiter is a predominant cause of paralysis, it 
must not be construed that this is always due 
to severance of the nerve. Jackson! states, 
“Any goiter large enough to require removal 
has already imperiled the integrity of the 
recurrent laryngeal nerve. Even a small goiter, 
if it extends retrotracheally, has risked laryn- 
geal paralysis. Our clinical experience has 
shown that an overlooked preoperative uni- 
lateral paralysis has been present in most cases 
of bilateral paralysis deemed postoperative. 
Even when due to operation, it is not to be 
construed as a cutting of the nerve.” 

Charles A. Fiertz" says, “In an experience 
with 30 cases of vocal cord paralysis, it has been 
shown that the great majority of vocal cord 
disabilities following thyroidectomy are not 
due to actual severance of the nerve but rather 
to a more or less severe traumatism.” 

Heyd? states, “I am convinced that traction 
is a dangerous procedure and particularly in 
substernal goiters.”” He also says, “It is not a 
uniform practice to examine the larynx of 
every patient with a goiter but when a com- 
petent laryngologist has examined every pa- 
tient, one is surprised to learn that approxi- 
mately 10% of goiterous patients have a 
one-sided vocal cord paralysis before operation. 
It is alleged that approximately 15% to 20% 
of patients operated for goiter have, at some 
time postoperatively some disability of the 
vocal cords. One would judge from the litera- 
ture that about 3% have permanent vocal cord 
disability in varying degree.” 

A review of the anatomy will help us under- 
stand the pathology and clinical manifestations. 


ANATOMY 


The nerve supply to the larynx is from the 
vagi which run a long course. (Fig. 1.) Pre- 


ganglionic fibers pass from the cortex to the 
ambiguous nucleus just above which they 
decussate incompletely. A lesion in the cortex 
could not cause paralysis because of this 
bilateral preganglionic innervation but one 
occurring just above the ambiguous nucleus 
might do so. Jackson! reports a chondroma 
occurring in this area and causing paralysis. 

The vagus nerve originates from the am- 
biguous nucleus and contains both sensory and 
motor fibers. The superior laryngeal branch of 
the vagus nerve arises from the ganglion 
nodosum high in the neck, and passing behind 
the internal carotid artery, soon divides into 
the external and internal laryngeal nerves. 
(Fig. 1.) The latter enters the thyrohyoid mem- 
brane and supplies the larynx with sensory 
branches only. The external branch courses 
downward and is medial to the superior 
thyroid vessels and close to the thyroid car- 
tilage. It supplies the cricothyroid muscle. 
Injury to the superior laryngeal nerve, i.e., the 
external branch, causes paralysis of the crico- 
thyroid muscle which is a tensor of the cord 
and has to do with the range of the voice. This 
nerve is in danger every time the superior pole 
of the thyroid is dissected and ligated. 

The vagus nerves continue down into the 
chest. (Fig. 2.) The left nerve crosses the arch 
of the aorta; and as it does so, it gives off the 
recurrent laryngeal nerve which winds around 
the artery and ascends into the neck. The right 
vagus nerve crosses the right subclavian artery 
and at this level gives off the right recurrent 
laryngeal nerve which encircles the artery and 
passes up posteriorly into the neck. Both recur- 
rent nerves pass upward and medially to reach 
the groove between the esophagus and the 
trachea. 

The recurrent laryngeal nerve as it proceeds 
up the neck forms a triangle (Semon’s) with the 
common carotid artery and the inferior thyroid 
artery. (Fig. 2.) The latter springs from the 
thyrocervical trunk, passes medially behind the 
common carotid and, as it approaches the 


* From the Department of Surgery, Ross-Loos Medical Group, Los Angeles, Calif. 


June, 1953 729 


— 
~ 
f 
Be 
e 
¢ 
‘ 


730 


thyroid gland, breaks up into branches. As the 
nerve proceeds upward, it may lie behind, in 
front of, or pass between these vascular 
branches. (Fig. 3A, B and C.) Should hemor- 
rhage occur from any of these branches, the 
nerve is endangered. Both nerves divide into 
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Ross—Paralysis of Recurrent Laryngeal Nerve 


King!® states the he has never known an 
instance in which the interarytenoid is supplied 
by any other nerve than the recurrent laryn- 
geal. Heyd,* Nordland,‘ and Frazier® believe 
that this muscle is sometimes supplied by the 
superior laryngeal. It is known that the superior 
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Fic. 1. Concept of original and course of recurrent laryngeal nerve. 


two branches just before they reach the larynx 
—anterior (lateral) and posterior (more medial). 
(Fig. 4.) The latter runs up to supply the 
posterior cricoarytenoid, the interarytenoid 
(adductor) and the arytenoepiglotticus. 

Although the nerve usually divides high up 
behind the cricothyroid articulation (Fig. 3E), 
it may branch very low down in the neck into 
two or even more branches. These smaller and 
more delicate nerves are very easy to damage. 
Again, one of these branches may be deep to, 
superficial, or go through between the branches 
of the inferior thyroid artery. The recurrent 
nerve may be given off from the vagus in the 
neck and may proceed directly to the crico- 
thyroid area. (Fig. 3F.) It may also go down 
the neck and wind around the trunk of the 
inferior thyroid artery and come back up the 
neck. (Fig. 3D.) Naturally, these abnormalities 
leave it more susceptible to injury. 


laryngeal anastomoses with the posterior 
branch of the recurrent nerve by means of the 
nerve of Galen. (Fig. 4.) 

It. may be seen, therefore, that when the 
trunk of the recurrent laryngeal nerve is 
damaged, there is a paralysis of both adductors 
and.abductors and constrictors of the larynx 
on’ that side. However, the main adductor, 
i.e., interarytenoid muscle, is supplied by both 
nerves and the cord would be drawn to the 
midline and could not be abducted. (Fig. 5B.) 
The opposite cord can be abducted so there is 
room for respiration and there is also phonation 
as the normal cord can be adducted to the 
midline. (Fig. 5E.) Often there is some weak- 
ness and hoarseness but these may be so minor 
as to be overlooked entirely. 

When there is injury to both nerve trunks, 
adductors as well as abductors are paralyzed. 
The usual condition produced is a relaxed con- 
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Fic. 3. A, B and C, variation of the relation of the recurrent laryngeal nerve 
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dition of the cords and they settle down into a 
position midway between adduction and abduc- 
tion, i.e., cadaveric position. (Fig. 5C.) If the 
anterior branch of the recurrent laryngeal 
nerve is damaged, there is abductor paralysis 
and the cord is in the adducted or the midline 
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necessary. When both trunks of the recurrent 
nerve are damaged, the cords may not always 
assume the cadaveric position. They may settle 
down to the midline position (Fig. sF) and 
tracheotomy may be necessary. Some authori- 
ties*:4-° believe that the midline position is often 
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Fic. 4. Lateral view of recurrent laryngeal nerve. Note the nerve passing 


behind the criccthyroid articulation. 
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Fic. 5. A, normal larynx in inspiration; B, unilateral paralysis in inspira- 
tion; C, bilateral midline paralysis (cadaveric position); D, normal larynx 
in phonation; E, unilateral paralysis in phonation; F, bilateral midline 


paralysis (assumed in some cases). 


position. If this damage is bilateral, the cords 
are both adducted and breathing is markedly 
impaired. Immediate tracheotomy may be 


due to abnormal innervation to the adductor 
muscle. The recurrent nerve carries both ad- 
ductor and abductor fibers, the latter being 
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more susceptible to damage according to 
Semon’s “law,” namely, the abductor muscles 
of the larynx have a greater tendency to motor 
impairment than the adductor muscles. When 
partial injury occurs to the nerve, therefore, 
abductor paralysis is likely to occur. If the 
posterior branch is affected, the cord or cords 
(if bilateral) are widely abducted due to 
adductor paralysis. Phonation is impossible and 
may necessitate the “reverse King operation” 
for its correction, i.e., the cords must be sutured 
closer together. 


PATHOLOGY 


Goiter itself is a predominant cause of 
paralyses. It may damage the nerve by pressure 
especially in deep retrotracheal or substernal 
goiters. Carcinoma of the thyroid may invade 
the nerve. The inflammatory reaction and the 
fibrosis of thyroiditis may extend outside the 
gland and involve the nerve. Following surgery 
there may be tumefaction, mild infection and 
fibrosis sufficient to press on the nerve and 
cause the gradual onset of paralysis. 1 he long 
course of the nerve, starting as it does from the 
medulla and coursing down through the chest 
and back up again into the neck, makes it 
vulnerable to injury in any location through 
which it passes. For the sake of brevity, Table 1 
has been prepared to show the wide variety of 
disorders from which the nerve may be injured. 

Surgeons must admit, however, that there is 
an incidence of operative damage to the nerve. 
The nerve may be severed or it may be in- 
cluded in a ligature. King!! mentions a case in 
which paralysis was noted in a patient being 
taken back to her room from surgery. He 
brought her to surgery again, opened the 
wound and took a ligature off the nerve. He 
states that if a ligature is left on longer than 
two hours, it is too late for recovery to take 
place. He urges light anesthesia so that the 
voice may be tested following surgery, and 
believes that the cords should also be inspected. 
While there is no unanimity of opinion, most 
surgeons believe that as soon as a nerve is 
damaged there is some degree of change in 
breathing noticeable by the anesthetist. This 
varies in degree but there may be sudden 
severe dyspnea and stridor, and may even 
account for some deaths on the table. 

Heyd? states that excessive traction may 
cause damage to the nerve. Lahey? believes 
that wide exposure obtained by dividing the 
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strap muscles is necessary. He then retracts the 
common carotid outward and ligates the trunk 
of the inferior thyroid artery as it passes 
medially behind the common carotid artery. 
He then finds the nerve and protects it. This 
maneuver has lowered the incidence of nerve 
damage in his hands to less than .3 per cent. 

Dinsmore? heads another school of thought. 
He states, ‘““The less I see of the nerve the 
better I like it.”” His reasons are: (1) If the 
clamps are placed horizontally and close to the 
gland, the nerve will not be injured. (2) In a 
search for the nerve, hemorrhage may occur and 
trauma to the nerve may result. (3) The 
syndrome of abductor paralysis can occur 
without operative injury to the nerve. (4) The 
nerve itself is not an inherently strong nerve 
and is susceptible to degeneration from the 
mere operative exposure and handling. (5) 
Cicatrization around the nerve is an important 
factor in nerve disability. 

We have been exposing the nerve in a high 
percentage of cases but do not always do so. 
Emphasis should be placed on the delicate 
handling of tissues. If the nerve is exposed, 
it should not be traumatized by stripping it 
out of its bed and demonstrating it to an 
audience. Pulling on the gland and stretching 
the nerve is to be condemned. We like to use 
fine mosquito forceps for the delicate dissection. 
Rigid hemostasis will limit postoperative 
tumefaction and fibrosis. 

Injury to the superior laryngeal nerve may 
occur in ligating the superior thyroid artery. 
We have found it useful to spend considerable 
time in freeing the upper pole from surrounding 
tissues, including the sternothyroid muscle. 
This allows ligatures to be placed directly on 
the vessels. Sweeping widely around the tissues 
might easily include the superior laryngeal 
nerve or its external branch. This leads to 
tensor cord paralysis. 


CLINICAL MANIFESTATIONS 


There is a wide variety of disability following 
surgery. The majority are caused by local 
pharyngitis and tracheitis. This may be 
aggravated by the trauma of intubation by the 
anesthetist. When paralysis occurs, there may 
be a wide variety of bizarre reactions. These 
may be due in part to the wide power of 
adaptability to change in the larynx. Also, 
there may be only partial division of the nerve 
or perhaps only one of its branches is damaged. 
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From a practical point of view, we may 
confine our thoughts to the following: Uni- 
lateral abductor paralysis is most frequently 
found. The paralyzed cord stays in the midline 
and the normal cord moves well. (Fig. 5B.) If 
the paralyzed cord does not quite meet the 


dyspnea on exertion. Pharyngitis is a frequent 
complication. The prognosis is excellent and 
surgical treatment is rarely indicated. 
Bilateral abductor paralysis is much more 
serious and may even be a calamity. Lahey'® 
states that the cords immediately assume the 


TABLE I 
CAUSES OF PARALYSIS OF THE VOCAL CORDS 


Traumatic 


Neurosis Hysteria 


To the nerve in any part of its course 


Laryngeal spasms of neurologic origin 


Adductor spasm 
Incoordination 


Intermittent or abductor paralysis 


Tabes 

Disseminated sclerosis 
Bulbar disease 
Syringomyelia 
Poliomyelitis 

Neuritis of the nerve itself 


Myasthenia gravis 
Diabetes 


Miscellaneous 


Pressure on nerve 


Tumors (malignant or benign) —Thymoma 


Neurofibroma 
Carot'd body tumor 
Branchial cyst 
Cancer of esophagus 
Tuberculosis (lymph nodes in neck or chest)—Pleuritis 
Syphilis 
Hematoma 
Goiter (cervical or thoracic) 
Aneurysm (in neck or thorax) 
Adenopathies—Lymphatic leukemia 
Hodgkin’s disease 
Thickened pleura 
Pericardial effusion 
Pericarditis 
Dilatation of left auricle 
Tumor in 4th ventricle (medulla) 
Vegetable (alcohol or tobacco) 
Metallic (lead, mercury, bismuth, copper, silver) 
Systemic infection—Diphtheria 
Pneumonia 
Influenza 
Typhus 
Erysipelas 
Ptomaine poisoning 
Serum disease 
Botulism 


Toxic poisons 


Adhesions in the neck 


Operative 


Thyroiditis 
Postoperative 
A. Stretching the nerve or pressure 
Ligating the nerve 
Cutting the nerve 
B. Presence of anomalies of the anatomy, particularly of the nerve itself (see illustrations) 


midline, the normal cord may compensate by cadaveric position. (Fig. 5C.) In this the cords 


going past the midline to meet the other cord. 
The condition may therefore be symptomless 
and be entirely overlooked. Almost always 
there is sufficient breathing space although 
occasionally the patient may complain of 


are slightly curved and flaccid. There is usually 
ample room for breathing but the cords are 
separated so widely that phonation is impos- 
sible. Later, as fibrosis occurs, the cords are 
drawn together and the patient may gleefully 
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tell the doctor that her voice is coming back. 
However, should this proceed to a further 
degree, the air space is inhibited and dyspnea 
may supervene. This may make tracheotomy a 
necessity. In the intermediate stage some 
patients learn to breathe deeply and slowly and 
to curtail their physical activities. Most pa- 
tients require surgery sooner or later. 

Jackson" states that a large number of these 
cases assume the midline position immediately 
and the patients have great dyspnea and 
stridor, requiring immediate tracheotomy. 
Some of these cases, while first assuming the 
midline position, later develop the cadaveric 
position. The author believes that severe 
stridor and dyspnea occur frequently. Two 
thyroidectomies performed by other surgeons 
were observed recently and both required 
tracheotomy within a few days of surgery. 
King!! states that when the cords are in adduc- 
tion, tracheotomy is necessary at once. 

The position which the cords assume is 
probably due to differences in the nerves in- 
volved. The whole nerve produces complete 
paralysis and the cords are most likely to 
assume the cadaveric position. If both the 
posterior branches of the recurrent nerve are 
damaged, the cords are abducted and widely 
separated (as the adductor is paralyzed). This 
is a rather rare condition. If both the anterior 
branches are affected, the cords will be ad- 
ducted, i.e., cords are close together. Immediate 
tracheotomy is necessary. When the superior 
laryngeal nerve is affected, the cricothyroid is 
paralyzed. This is the most important tensor 
of the cords. The cord or cords are rather loose 
and tend to wrinkle. The internal tensors, i.e., 
thyroarytenoids (supplied by the recurrent 
nerve), play a lesser role. When they are also 
paralyzed, they cause an increase in the loose- 
ness of the cords. The voice is hoarse, somewhat 
weak and tires easily. There is no definite 
surgical treatment. There is often spontaneous 
recovery. 

The prognosis is important. A high per- 
centage will recover without surgery. King! 
states that when one of the two branches is 
injured recovery is impossible and the ones 
most likely to show improvement are those 
where the whole nerve is involved. If recovery 
is taking place, improvement should be noticed 
before three months. If after six months there 
is nO improvement, recovery is impossible since 
fibrosis of the joints takes place. 
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There is a wide and varying degree of 
recovery since there is a high compensatory 
mechanism in the larynx for both respiration 
and phonation, resulting in many bizarre 
pictures. Some cases of bilateral abductor 
paralyses may have both cords near the mid- 
line but can still breathe well due to the cords 
being uneven (one higher than the other), i.e., 
in different planes. The tensor action of the 
cricothyroids brings the cords closer together 
for phonation. Even after successful operation 
the results will vary depending upon the will 
of the patient. Speech- and voice-training pro- 
grams often yield great improvement. 


TREATMENT 


When paralysis is unilateral, no surgical 
treatment is necessary. There is no case, how- 
ever, which requires more tact and diplomacy. 
The patient should be told frankly what the 
condition is and be brought in for frequent 
inspections and encouragement. She should be 
told that many cases recover spontaneously; 
and also that if this does not occur, she will 
have a good functional voice and breathing 
space. Often pharyngitis and laryngitis have 
to be treated. 

When bilateral abductor paralysis is present, 
the condition is much more serious. Even some 
of these recover. Immediately after surgery 
tracheotomy may be necessary if the cords are 
so close together that dyspnea is pronounced. 
In these the cords will be 2 mm. or less apart. 
Where the cords are more than 3 mm. apart, it 
is possible to temporize to see if spontaneous 
improvement occurs. In some cases there will 
be cicatricial contraction which draws the 
cords closer to the midline. If this process does 
not proceed too far, some patients may get 
along. Phonation is possible and they have 
enough room to breathe. The principal indica- 
tion for surgery is dyspnea. The goal is to make 
breathing adequate for the physical require- 
ments and at the same time allow the patient 
to phonate. 

Jackson'® removed portions of the cords 
endoscopically. Some operations were success- 
ful while others were not clinically satisfactory. 
Hoover!? removed portions of the cords 
through a laryngeal fissure. Some improvement 
was obtained in many cases. Suture of the 
nerve has been tried by Lahey,'* Frazier® and 
Ballance’® but their attempts have been very 
disappointing. 
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King® was the first to attempt the extra- 
laryngeal approach. At first he sutured the 
omohyoid to the arytenoid cartilage, hoping to 
pull the cord laterally. Later he worked out a 
new technic which has been eminently suc- 
cessful. The steps in the procedure are (1) 
disarticulation of the cricoarytenoid joint, (2) 
dissecting away the attachment of the inter- 
arytenoid muscles and (3) fixation of the 
arytenoid cartilage to the thyroid cartilage by 
a suture. The opening produced is checked by 
laryngeal visualization before the suture is tied. 
It is aimed to have a 5 mm. chink between the 
cords. 

Woodman" modified the King operation by 
removing the arytenoid cartilage, leaving the 
vocal process. The latter is drawn outward by 
a silk suture and fastened to the thyroid 
cartilage. Morrison’s”® modification of the 
King operation is chiefly that he uses two 
sutures, believing that this prevents tilting of 
the thyroid cartilage. Kelly'* opens a window 
in the thyroid cartilage and sutures the cord 
laterally after removing the arytenoid cartilage. 
Thornell?! removes the arytenoid cartilage 
through a laryngoscope, using the Lynch 
suspension apparatus. He then cauterizes 
through the same wounds. He finds that the 
cords open by the production of cicatricial 
contraction. This method will have to be 
followed longer before it can be properly 
evaluated. 

In cases of adductor paralysis a “reverse 
King operation” is indicated. In this case the 
arytenoid cartilages are brought closer together 
by sutures. 

Whatever method is used, voice culture and 
training are of the utmost importance. Great 
improvement can be expected from this in- 
valuable adjunct to surgery. 


COMMENTS 


We wish to emphasize again that paralysis 
following thyroidectomy must not be con- 
strued always as a severance of the nerve. It 
has been shown that there are many other ways 
by which a nerve may be injured. Goiter alone 
may be a cause. Pressure and fibrosis associated 
with thyroiditis, scar tissue following surgery 
and malignancy all may cause paralysis 
entirely apart from surgery. The nerve itself is 
very sensitive and may be traumatized during 
surgery. The nerve, too, runs a very peculiar 
course. Dipping as it does down into the 
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thorax, it may be subject to insult in any area 
of its long course. Then, too, the nerve has 
anomalies which make it more liable to injury. 
Certainly, injury to the nerve is a natural 
hazard in this type of surgery. 

It would safeguard us to have careful pre- 
operative examinations. This is not routine for 
most surgeons but in my opinion it is advisable 
for our protection. A careful history is impor- 
tant and may reveal a story of a severe cold 
with hoarseness which persisted. This often 
means that paralysis had spontaneously oc- 
curred at that time. Careful histories in the 
hospital are essential. We had one unilateral 
paralysis recently and the operative record 
showed that the nerve had been visualized and 
checked at the termination of the operation and 
was seen to be intact throughout its full length 
in the neck. The patient has been somewhat 
difficult to handle but with this safeguard I am 
much relieved. Histories should record the 
voice, dyspnea and other difficulties after 
surgery. 

Surgeons should, however, recognize that 
thyroidectomy is a serious procedure and 
should take every precaution to prevent 
damage to the nerve. Whether we should follow 
Lahey? in exposing the nerve in all cases pre- 
liminary to thyroidectomy is a moot question. 
I may say that in our cases we do expose the 
nerve in most of the patients but do not do so 
in every case. Certainly the rule is not universal 
and the surgeon who fails to do so is definitely 
not to be condemned from a medicolegal point 
of view. In any case, careful hemostasis is 
essential. The delicate handling of the tissues 
is mandatory. 

In the treatment of paralyses the Laszlo- 
Fiertz'* electrical test and electrical therapy 
seem to offer an interesting addition to our 
facilities. However, its use as yet has not 
become widespread and has not been fully 
accepted by the profession. 

This type of case requires the use of extreme 
tact and patience. It would be best to tell the 
patient preoperatively that the natural hazard 
of thyroidectomy is paralysis. After thyroidec- 
tomy a frank talk with the patient informing 
her of the complication and the plan of treat- 
ment often keeps the patient under control. 
If this is not done, she will see some other 
doctor who may not be so tactful and either 
by word or deed insinuate that the surgeon cut 
the nerve. This certainly is not always the case, 
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as we have shown. It is remarkable how many 
lawsuits are started by the second doctor 
making an unwise remark. 


SUMMARY 


1. The causes of paralyses of the vocal 
cords, their clinical manifestations and treat- 
ment are discussed. 

2. It is emphasized that paralysis does not 
always mean a cutting of the nerve. 

3. The anatomy and pathology are reviewed 
and illustrated by suitable sketches. 

4. Methods of prevention of paralysis during 
surgery are discussed. 

5. Suggestions are made for the handling of 
these cases which may safeguard the surgeon 
against medicolegal suits. 
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MANAGEMENT OF THORACOABDOMINAL INJURIES AT A 
MOBILE ARMY SURGICAL HOSPITAL LEVEL IN KOREA* 


Mayor Epwarp Ernest Rockey, M.c.+ 


Waltham, Massachusetts 


HIS presentation deals with the prin- 
ciples and methods applied in the diag- 


nosis and treatment of thoracoabdominal 
injuries at the Mobile Army Surgical Hospital, 
8076 Army Unit. 

Penetrating or perforating missile wounds 
may lead to thoracic, thoracoabdominal and to 
independent thoracic with independent ab- 
dominal wounds on the same patient. 

The management of the thoracic injuries 
has been presented in detail elsewhere.' 

Thoracoabdominal injuries are greater emer- 
gencies than chest injuries alone. The delay 
for surgical intervention is limited to the time 
needed for resuscitation and complete evalu- 
ation of the pathologic condition. Careful 
inspection of the wound or wounds establishes 
the nature of the injury, which is substantiated 
by physical examination, and postero-anterior 
and lateral x-rays of the chest and abdomen. 
Evidence of retained intraperitoneal metallic 
foreign body is an absolute indication for 
laparotomy. Perforation of the diaphragm or 
the anatomic likelihood of such is also an 
indication for laparotomy rather than for 
thoracotomy.'? In cases of massive hemo- 
thorax the pleural space is aspirated and, if 
present, the sucking wound is handled prior 
to laparotomy. The abdomen is opened through 
a right or left paramedian or mid-rectus 
incision, which frequently’ extends up to the 
costal arch. The diaphragmatic perforations 
are closed from below with No. 1 silk mattress 
sutures while the contents of the pleural space 
are aspirated with a thoracotomy tube which 
is inserted into the pleural space through the 
diaphragmatic tear. The tube is removed 
while the last stitch of the diaphragm is tied and 
the lung is kept inflated at the same time. In 
the case in which a hollow viscus of the 
abdomen is perforated, the pleural space is 
irrigated with saline prior to closure of the tear 


of the diaphragm; and at times a thoracotomy 
tube is also inserted into the pleural space in a 
dependent position. The abdominal cavity is 
carefully surveyed and the injuries corrected. 
The small bowel perforations are closed in two 
layers. Extensive segmental destruction or 
multiple perforations within a given segment 
of the small bowel necessitate resection, and 
end-to-end anastomosis is accomplished in two 
layers. Large bowel perforations are handled by 
exteriorization, or by resection if large segments 
are destroyed, and the ends are brought out 
through separate stab wounds of the abdominal 
wall. In cases of right colon destruction, right 
colectomy and ileotransverse colostomy is the 
procedure of choice. Liver wounds are con- 
trolled with No. 1 chromic mattress sutures 
with the bites placed at least 114 or 2 cm. 
apart. A Penrose drain is placed over the 
wounded liver surface and brought out through 
a stab wound at the right flank. The abdominal 
wall is closed with through and through wire 
sutures in addition to segmental continuous 
No. 1 chromic sutures for the peritoneum. 
Only a few of the thoracoabdominal injuries 
need be submitted to abdominothoracic ex- 
ploration. These are those upper abdominal 
and lower thoracic injuries which are not ac- 
cessible through laparotomy wounds alone, 
such as some of the liver wounds located at the 
dome of the right lobe near the vena cava 
inferior, a few of the otherwise inaccessible 
diaphragmatic tears like those near the vena 
cava, and injuries to the lower end of the 
esophagus and cardiac end of the stomach. 
These indications are in addition to the patients 
who need open thoracotomy primarily,' fol- 
lowed by exploration of the abdominal cavity. 
The author’s approach for abdominothoracic 
exploration is described in detail in another 
publication? and briefly is as follows: A para- 
median or mid-rectus right or left laparotomy 


* From the Murphy Army Hospital, Waltham, Mass. The statements and conclusions made by the author are 
the result of his own study and do not necessarily reflect the opinions of the Medical Corps, United States Army. 
. | Present address: 1067 Fifth Avenue, New York 28, N. Y. 
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incision is made. If the intra-abdominal find- 
ings establish the indication for abdomino- 
thoracic exploration, the operative wound is 
extended upward over the seventh, sixth, fifth 
and sometimes the fourth cartilages which are 
divided at a point about 34 inch lateral to the 
sternal margin. If needed a lateral extension 
is made within the fifth or fourth intercostal 
space up to the mid-axillary line. If it is neces- 
sary for better exposure, the diaphragm is also 
divided. In most of the cases there is no indi- 
cation for lateral extension of the incision. In 
those cases in which the thoracoabdominal in- 
juries present the absolute indications for open 
thoracotomy, this procedure is started as an 
anterior thoracotomy and then the incision is 
extended downward over the costal arch to the 
abdomen. 

The independent chest and independent ab- 
dominal injuries on the same patient frequently 
result from multiple shell fragment wounds. 
They present no particular problems as long 
as the chest injury is taken care of first followed 
by laparotomy. The aspiration of a hemothorax 
or closure of the sucking wound of the chest 
enables the patient to endure an abdominal 
exploration with greater safety. 


PRE- AND POSTOPERATIVE CARE 


Resuscitation starts as soon as the casualty 
is admitted. The patient is placed in the 
Trendelenburg position and blood transfusion 
is started, if needed, via the arterial route. One 
gram of streptomycin and one million units of 
penicillin are given with the transfusion. The 
wounds are carefully inspected and dressed. 
When the blood pressure becomes stabilized 
at a minimum of 80 systolic level, a chest x-ray 
is taken for the purpose of estimating the 
thoracic phase of the injury. If the abdominal 
injury is not obvious on physical examination, 
postero-anterior and lateral abdominal x-rays 
are also taken for careful localization of the 
retained metallic foreign body or for the pur- 
pose of reconstruction of the missile tract. For 
this reason, in cases of perforating wounds coins 
are strapped over the wounds prior to the x-ray 
studies. The patient is taken to the operating 
room with a Levin tube in place, and adequate 
channels are kept open for continued blood 
transfusion. During the postoperative period 
the patient receives 144 gm. of streptomycin 
twice a day and 600,000 units of penicillin 
intramuscularly four times a day during the 
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entire period of hospitalization. The airways 
are kept free of secretion and blood by en- 
couraging coughing, expectoration and, if 
needed, by bronchial catheterization or bron- 
choscopic suction. Efforts are made to maintain 
the re-expanded state of the injured lung, 
already accomplished in the operating room. 
The gastrointestinal tract is kept decompressed 
by Wangensteen suction for a varied period of 
time, depending on the type and location of 
the intra-abdominal injury. The patients are 
ambulated early unless this is prevented by 
associated extremity wounds, and they are 
evacuated seven to ten days following 
admission. 


CASE REPORTS 


Case. R.C., a twenty year old American 
soldier, sustained thoracoabdominal perforat- 
ing bullet wounds. At the time of admission 
he was in shock, vomiting blood and his 
abdomen was rigid. The entrance wound 
measured about 1 by 144 cm. and was located 
at about the eleventh rib at the posterior 
axillary line on the left. The sucking exit 
wound measured about 4 by 2 cm. at about 
the fourth intercostal space and costochon- 
dral junction on the right. Chest x-ray re- 
vealed no obvious evidence of hemothorax ar 
pneumothorax. 

After the patient was given 1,000 cc. of 
blood, the right sucking wound was débrided 
under general endotracheal anesthesia and 
about 2 cm. of cartilage were removed, the 
pleural space aspirated and the wound closed 
up to skin level with interrupted No. oo 
chromic sutures. Laparotomy was then per- 
formed through a left paramedian incision. 
The findings were as follows: perforation of 
the lateral aspect of the left diaphragm, lacer- 
ation of the spleen, tangential perforation of 


the posterior wall of the stomach near the 


lesser curvature at about its mid-part, large 
hematoma of the gastrocolic ligament with 
arterial bleeding, an orange-sized hematoma of 
the omentum, perforation of the right lobe of 
the liver just right of the falciform ligament 
(about 4 cm. long), perforation of the right 
leaf of the diaphragm just to the right of the 
falciform ligament, bilateral hemopneumo- 
thorax and large hemoperitoneum. Splenec- 
tomy was performed followed by closure of 
the perforation of the left diaphragm while the 
left pleural space was being aspirated through 
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Fic. 1. Almost complete collapse of the left lung. Fic. 2. The left lung is fully expanded. Fic. 3. The lungs 
are well expanded. The heart shadow is increased and shows evidence of hydropneumopericardium. Fic. 4. 


Evidence of only minimal clouding at the left base. 
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Fic. 5. Blurring of the left lung field and evidence of metallic foreign body within the right chest. 
Fic. 6. Lateral view places the metallic foreign body anteriorly within the right chest. 


the rent in the diaphragm. The perforation of 
the stomach was closed in two layers. The 
arterial bleeder of the gastrocolic ligament was 
ligated. The perforation of the right diaphragm 
was closed while the pleural space was aspi- 
rated. The distal third of the omentum was 
resected. Two Penrose drains were placed to 
the area of the lacerated liver and brought 
out through a stab wound at the right flank. 
The abdominal wound was closed with through 
and through wire sutures. The patient also had 
a compound comminuted fracture of the lower 
third of the radius with severed radial artery 
and multiple severed tendons. The arm wound 
was débrided and a long arm cast was applied. 

The next day the left lung was found almost 
completely collapsed (Fig. 1) with plus 8, plus 4 
intrapleural readings. The pleural space was 
deflated with the help of a suction machine, 
resulting in complete lung re-expansion. (Fig. 
2.) On the second postoperative day x-ray 
(Fig. 3) showed both lungs well expanded with 
the heart shadow increased and fluid level 
within the pericardial shadow, suggesting 
hydropneumopericardium which cleared spon- 
taneously during the next two days. The pa- 
tient’s progress was excellent. He tolerated soft 
diet well, had spontaneous bowel movement 
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and the drainage from the area of the Penrose 
drains lessened considerably. 

On the seventh postoperative day there was a 
distinct change in the patient’s condition. The 
temperature was 101.6°F., pulse 120 per minute, 
respiration 32 per minute and the stool was 
dark red. The hemoglobin was 9.5 gm., later 
7.2 gm.; and after 1,000 cc. of whole blood 
were given, it was 8 gm. and the hematocrit 
was 25 per cent. The patient’s skin was icteric 
and he was in marked respiratory distress, ex- 
pectorating bile-stained sputum in large quan- 
tities. The bile drainage around the stab 
wound of the Penrose drain was considerable. 
Aspiration of the stomach revealed dark blood. 
The hemorrhage in the gastrointestinal tract 
was treated conservatively. The patient re- 
ceived 4,000 cc. of blood within forty-eight 
hours, with resulting control of hemorrhage 
and marked improvement in his general con- 
dition. The wounds remained clean. Bile 
drainage through the abdominal stab wound 
continued to be profuse and the color of the 
skin cleared. The expectoration of bile-stained 
material stopped. The lung fields were clear 
with the exception of minimal clouding at the 
left base. (Fig. 4.) Thirteen days following his 
admission and three days after the hemorrhage 
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Fic. 7. Both lung fields are clear. The heart shadow 
is widened. 


in the gastrointestinal tract was controlled, 
the patient was evacuated in good general 
condition. 

Comment. This case is an example of a 
thoracoabdominal injury with sucking chest 
wound on the right and perforation of both 
leaves of the diaphragm managed by lapa- 
rotomy. One of the several interesting features 
of this case is the blast effect of the bullet 
on the heart causing hydropneumopericar- 
dium (hemopneumopericardium) which cleared 
spontaneously. 

Case u. A. A., a twenty-five year old 
soldier, was admitted seven hours after he was 
wounded. At the time of his admission he had 
marked respiratory distress and was in shock. 
There was a 3 by 1 cm. bleeding and sucking 
wound over the left chest wall at about the 
sixth intercostal space and parascapular line in 
addition to multiple shell fragment wounds of 
his right flank and buttocks. X-rays of the 
chest showed almost complete blurring of the 
left lung field with a large metallic foreign 
body lodged anteriorly within the right chest. 
(Figs. 5 and 6.) 

Under general endotracheal anesthesia the 
sucking chest wound was débrided and 700 cc. 
blood aspirated from the pleural space. This 
was done with the help of a thoracotomy tube 
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which was inserted through the chest opening 
and removed when the last suture was tied, 
during the process of closing the sucking wound 
up to skin level. Laparotomy was performed 
through a left rectus incision. The findings 
were as follows: double perforation of the left 
leaf of the diaphragm, one about 5 by 2 cm. 
in its lateral aspect and one 21% by 1 cm. near 
the margin of the right diaphragm, with half 
of the tear extending into the right diaphragm 
making a communication between the -two 
pleural spaces and peritoneal cavity; double 
perforation of the anterior wall of the stomach, 
each about 5 by 3 cm.; perforating wounds of 
the left lobe of the liver, none of them bleeding; 
massive hemothorax on the left; large hemo- 
peritoneum; and a metallic foreign body lodged 
within the parietal pleura of the right anterior 
chest wall. 

The diaphragmatic tears were closed with 
No. 1 black silk mattress sutures while both 
pleural spaces were evacuated and irrigated 
with normal saline, with the help of a thorac- 
otomy tube inserted through the diaphragmatic 
perforations. Three bony fragments of ribs 
were also removed from the left pleural space, 
and a metallic foreign body measuring about 
114 by 2 cm. was removed from the right 
pleural space through the diaphragmatic open- 
ing. The stomach perforations were closed in 
two layers. Two Penrose drains were inserted 
to the wounds of the liver and brought out 
through a stab wound at the right flank. The 
peritoneal cavity was evacuated. The intes- 
tinal tract was inspected and the operative 
wound was closed with through and through 
wire sutures. A thoracotomy tube was inserted 
into the left pleural space at about the sixth 
intercostal space and anterior axillary line. 
On the third postoperative day the thorac- 
otomy tube was removed and _ bronchial 
catheterization applied for right upper lobe 
atelectasis, with resulting complete clearing 
of the lung field within one day. The patient 
made a good recovery. The wounds were clean 
and healing, both lungs were well expanded and 
the lung fields were clear on x-ray (Fig. 7) 
taken on the day of evacuation, nine days 
postoperatively. 

Comment. This is an example of thoraco- 
abdominal injury with perforation of both 
leaves of the diaphragm handled from the 
abdominal side. 
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Fic. 8. Hemothorax on the right side; the bullet is located on the left side. (This film was reversed when print 
was made.) Fic. 9. Lateral view places the bullet posteriorly. 


Case iu. S. J., a twenty year old American 
soldier, was admitted six hours after he was 
wounded. He sustained a penetrating thoraco- 
abdominal bullet wound. At the time of ad- 
mission he complained of right chest pain and 
expectorated blood. His general condition was 
fairly good. The entrance wound was located 
at about the first intercostal space and anterior 
axillary line on the right, and measured about 
I cm. in diameter. Postero-anterior and lateral 
chest x-rays (Figs. 8 and g) revealed hemo- 
thorax on the right and the bullet lodged on the 
left side, posterolaterally at the level of the 
twelfth rib. 

The patient was submitted to a laparotomy 
through a right paramedian incision which was 
extended upward primarily for the purpose of 
gaining better exposure of the torn liver and 
diaphragm. The seventh, sixth, fifth and fourth 
cartilages were divided. The findings were as 
follows: large hemothorax; through and through 
perforation of the right middle lobe with active 
bleeding from what appeared to be one of its 
segmental veins; 3 cm. hematoma of the 
anterior margin of the right lower lobe; 214 by 
216 cm. tear of the right diaphragm just to the 
right of the vena cava inferior; laceration of 
the posterior aspect of the dome of the liver 
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measuring about 6 by 414 cm., bleeding pro- 
fusely; massive retroperitoneal hematoma at 
about the splenic flexure of the colon; per- 
forating wound of the left kidney with 
massive laceration of its pelvis; and large 
hemoperitoneum. 

The liver wound was controlled by No. 1 
chromic mattress sutures. A left nephrectomy 
was performed. The bleeding vein of the right 
middle lobe was ligated. The perforating lung 
wounds were débrided and closed with No. oo 
chromic sutures. A large amount of liquid and 
clotted blood was removed from the pleural 
space. The diaphragmatic tear was closed with 
No. 1 silk mattress sutures. The pleural cavity 
was irrigated with saline and two thoracotomy 
tubes were inserted into the pleural space. 
After the exploration of the retroperitoneal 
space and careful inspection of the entire 
intestinal tract Penrose drains were placed to 
the sutured liver laceration and brought out 
through a stab wound at the right flank. This 
was followed by closure of the thoracoabdom- 
inal wound in layers. The entrance wound was 
débrided. 

The patient made a good recovery. Four 
days following his operation he was up and 
about. The wounds were clean and healing and 


sf 

R k h . . 

ockey—Management of Thoracoabdominal Injuries 743 

am 

> 

> 


744 


Fic. 10. The right lung is fully expanded. There is 
evidence of parenchymal clouding at the site of the 
repaired Jung injury. The bullet is located on the 


left side. (This film was reversed when print was 
made.) 


the lung was fully re-expanded, showing only 
parenchymal clouding at the site of the repaired 
right lung injury at the time of his evacuation. 
(Fig. 10.) 

Comment. In this thoracoabdominal injury 
the location of the liver wound and the site 
of the diaphragmatic tear were the indications 
for the abdominothoracic exploration. 

Case iv. A. L. F., an American soldier, 
was wounded four hours prior to his admission 
and sustained perforating thoracoabdominal 
bullet wounds. At the time of admission, he 
was in shock and had no perceptible blood 
pressure or pulse. Examination revealed the 
34 cm. entrance wound at the right flank and 
the 2 cm exit wound over the right anterior 
chest wall at about the fifth intercostal space 
and mid-clavicular line. By the time the 
patient received 2,500 cc. blood his blood 
pressure was 124/80 and the pulse was 100 per 
minute. X-ray (Fig. 11) of the chest showed 
massive hemothorax on the right. The abdomen 
was rigid to palpation. The patient was sub- 
mitted to an abdominothoracic exploration 
with the following findings: “liver fracture” 
consisting of massive star-like laceration of the 
dome of the liver with a radius of about 6 cm., 
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bleeding profusely; extensive retroperitoneal! 
hemorrhage with three perforations of the 
lower part of the ascending colon and cecum; 
peritonitis; a 5 cm. tear of the anterior aspect 
of the right leaf of the diaphragm; massive 
right hemothorax with blast injury to the right 
middle lobe (hematoma); and fracture of the 
fourth cartilage. The exploration was started 
with a right mid-rectus laparotomy incision; 
and as soon as the extent and location of the 
liver injury was realized, the operative wound 
was extended upward dividing the seventh, 
sixth, fifth and fourth cartilages. An excellent 
exposure of the right thoracic and abdominal 
cavities was obtained. The liver wound was 
repaired with No. 1 chromic mattress sutures 
and the diaphragmatic tear was approximated 
with No. 1 silk mattress sutures. The retro- 
peritoneal space was explored. The perforated 
cecum and lower part of the ascending colon 
were exteriorized through a right lower quad- 
rant muscle-splitting incision. The pleural 
space was irrigated with saline and a thora- 
cotomy tube was inserted in a dependent 
position. The chest part of the wound was 
closed in layers. Two cigarette drains were 
placed to the dome of the liver and brought 
out through a stab wound at the right flank. 
The abdominal part of the wound was closed 
with through and through wire sutures and 
No. 1 chromic segmental continuous sutures 
for the peritoneum. The entrance and exit 
wounds of the bullet were débrided. Two days 
later x-ray (Fig. 12) showed evidence of full 
lung re-expansion and a round area of density 
within the lower lung field, representing 
pulmonary hematoma. The abdomen was soft 
and the colostomy (exteriorized cecum) was 
patent, but the abdomen remained silent. 
The adynamic ileus continued unchanged and 
the patient died on the seventh postoperative 
day. 

Comment. Massive liver wound and its 
location was the indication in this case for the 
abdominothoracic exploration. 

Case v. C. R. M., a twenty-three year old 
American soldier, was wounded in action and 
sustained a perforating thoracoabdominal bul- 
let wound on the left side. The entrance wound 
was located at about the fifth intercostal space 
and anterior axillary line, and the exit wound 
at the tenth intercostal space near the trans- 
verse process on the left side. The abdomen 
was tender to palpation and muscle spasm 
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was present. Chest x-ray revealed the lung 
fields grossly normal in appearance. 

The patient was submitted to laparotomy 
through a left paramedian incision. The intra- 
abdominal findings were as follows: ruptured 
spleen; ruptured left kidney; double perfora- 
tion of the left leaf of the diaphragm with one 
near the costal arch (lateral) and one near the 
aorta; and large hemoperitoneum. Splenectomy 
and left nephrectomy were performed and the 
lateral diaphragmatic tear was closed with 
No. 1 silk mattress sutures. At this stage of 
the operation, although the pleural space was 
previously aspirated through the already re- 
paired lateral diaphragmatic tear, considerable 
active bleeding was noted coming from the 
chest. The laparotomy wound was extended 
upward and the seventh, sixth and fifth 
cartilages were divided; the diaphragm was 
split in anteroposterior direction. An excellent 
exposure of the left pleural space was obtained 
with the following findings: a small tear of 
the lateral edge of the lingula with hematoma 
within the lung; fracture of the fifth rib at mid- 
axillary line and the tenth rib near its trans- 
verse process; torn and bleeding, the tenth 
intercostal artery near its origin; and large 
hemothorax. The torn intercostal artery was 
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Fic. 11. Massive hemothorax on the right side. Fic. 12. The right lung is fully expanded. There is evidence 
of a round area of density within the lower lung field representing pulmonary hematoma. 


ligated. The pleural space was evacuated and 
irrigated, and two thoracotomy tubes were 
inserted for underwater drainage. The dia- 
phragm was approximated with No. 1 silk 
mattress sutures. The chest part of the wound 
was closed in layers, and the abdominal part 
with through and through wire sutures in addi- 
tion to No. 1 chromic segmental continuous 
sutures for the peritoneum. 

The patient made an uneventful recovery. 
On the eighth postoperative day, at the time 
of his evacuation, x-ray of the chest showed 
no abnormalities. He was ambulatory, toler- 
ating a general diet well and the wounds were 
clean and healing. 

Comment. In this case the unexplained 
active bleeding coming from the chest made 
it necessary to extend the laparotomy to an 
abdominothoracic exploration. 


REMARKS 


It is not the purpose of this publication to 
discuss the treatment of abdominal injuries 
as such. The standard methods of manage- 
ment of the wounds of the stomach, small 
and large bowel, liver, kidney and spleen were 
mentioned only in relation to the combined 
thoracoabdominal wounds. Contrary to the 
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writings during and after the second World 
War,** perforation of the diaphragm or its 
anotomic likelihood is not found to be an in- 
dication for open thoracotomy. These patients 
are better handled by laparotomy, and in the 
rare instances when open thoracotomy is indi- 
cated as well, by abdominothoracic explora- 
tion. Through a thoracotomy incision the 
diaphragm can be repaired easily, but the 
surveying of the intra-abdominal organs cannot 
be complete even if the thoracotomy incision 
is placed low and the diaphragm is split. This 
is particularly the situation on the right side. 
The procedure of choice is laparotomy and 
repair of the diaphregmatic tear from below as 
outlined previously. This approach gives a 
chance for a thorough and complete examina- 
tion of the gastrointestinal tract, evacuation 
and elimination of the pleural space, and 
establishment of complete lung re-expansion. 
In those few cases in which abdominothoracic 
exploration is necessary, the anterior approach 
is found to be easy and quick to do. It gives 
excellent exposure and the wound heals well. 
A meticulous layer closure of the chest part 
of the incision is accomplished. The abdominal 
part of the operative wound is closed as any 
other laparotomy incision with through and 
through wire sutures. 


SUMMARY 


Methods of diagnosis and treatment of 
thoracoabdominal injuries at a Mobile Army 
Surgical Hospital level are presented. 
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The fact is emphasized that perforation of 
the diaphragm or its anatomic likelihood is 
not an indication for thoracotomy. The distinct 
value of laparotomy in contrast to thora- 
cotomy in the management of thoracoab- 
dominal wounds is stressed. Illustrative cases 
are presented. 
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PENETRATING WOUNDS OF THE CHEST* 


REVIEW OF 251 CASES 


J. L. Farrincer, JR., M.D. AND Duane Carr, M.D. 


Memphis, Tennessee 


ENETRATING wounds of the chest may 

be produced by a variety of instruments 

available to the civilian population of the 
United States and are, therefore, of interest 
not only to the thoracic and general surgeon 
but also to the general practitioner as well. 

Few reports have been published in recent 
years on the treatment of injuries to the chest 
encountered in civilian practice and at least 
one of these,’ contrary to the general opinions 
found in the literature today, indicates that 
the authors do not usually aspirate an associ- 
ated hemothorax. 

Many good articles were published during 
and shortly after World War 1 on the treat- 
ment of war wounds of the chest. Among these 
is one by Dolly and Brewer! which contains an 
excellent discussion of the altered physiology 
of the lungs in chest injuries. Samson and his 
associates?* give an excellent report on the 
treatment of war wounds of the thorax. 
Johnson‘ reports a series of 308 battle wounds 
in the Pacific theater with a mortality, from 
the chest wounds, of only 2 per cent. Harkins® 
emphasizes the importance of remedial breath- 
ing exercises to hasten the re-expansion of the 
lung and to prevent constricting adhesions. 
Rogers and Holman® believe replacement of 
the aspirated fluid with air is important in 
treating hemothorax. 

All of these reports concern themselves with 
the type of injury seen in war casualties which, 
because of the high velocity of the missiles pro- 
ducing them, the frequency of multiple wounds 
and the delay in definitive treatment, set 
them apart from the relatively simple pene- 
trating wounds of the chest usually seen in 
civilian practice. 

Churchill® in his report on the care of war 
wounds said, “It is no longer acceptable to 
hold that a patient with a penetrating chest 
wound is making satisfactory progress as long 
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as empyema has not made itself manifest. The 
focus [of attention] has been changed from 
management of posttraumatic pleural infection 
to the preservation of the lung function. In the 
history of military surgery, this will stand out 
as one of the significant advances of World 
War 11.” 

It is to aid us in moving closer to the goal set 
by Churchill* that we have reviewed the results 
obtained in 251 penetrating wounds of the 
chest seen at The John Gaston Hospital during 
the years 1946 to 1950, inclusive. 


ANALYSIS OF CASES 


Of these 251 patients there were 245 Negroes 
and 6 Caucasians. The ages ranged from 
twenty-two months to seventy-three years. 
The instruments or weapons producing the in- 
juries are shown in Table 1. It can be seen that 


TABLE | 
CAUSE OF INJURY 
Pistol or rifle bullet............... 73 


by far the most frequent weapon was the 
“switch blade” knife. The findings on admis- 
sion included shock, dyspnea, generalized pain 
in the chest, hemoptysis, pain localized to the 
area of the wound and, in many cases, no pain 
or discomfort. In these latter cases the patient 
came to the hospital only because of the wound 
in the skin. 


RADIOLOGIC EXAMINATION 


All but twenty-three of our patients showed 
radiologic evidence of hemothorax or pneumo- 
thorax, either on admission or within forty- 


* From the Department of Surgery, The University of Tennessee College of Medicine, and The John Gaston 
Hospital, Memphis, Tenn. 
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eight hours. Fifteen of these twenty-three cases 
were gunshot wounds, an indication that the 
heat of the missile caused it to act as a sealing 
cautery. Seventeen patients had subcutaneous 
emphysema. In our series the presence of 
subcutaneous emphysema did not seem to 
complicate the treatment or prolong recovery 
of the patient. Fifty patients had radiologic evi- 
dence of pneumothorax without radiologic evi- 
dence of hemothorax, while fifty-six patients 
showed hemothorax without pneumothorax. 

In connection with the radiologic exami- 
nation it is important to mention that many 
of these patients did not show any evidence of 
either hemothorax or pneumothorax at the 
time of admission, but one or both conditions 
were found on later examinations. For this 
reason the chest x-ray is repeated the day 
following admission and failing to find hemo- 
thorax or pneumothorax at this time, the 
examination is again repeated forty-eight hours 
later. 


PLAN OF MANAGEMENT 


On admission to the emergency ward all 
patients were inspected for the presence of an 
open or sucking wound of the chest. If present 
this was immediately corrected by packing with 
petrolatum gauze or adhesive strapping. This 
closure of open or sucking wounds of the chest 
takes precedence over all other phases of 
treatment. 

A postero-anterior roentgen ray film of the 
chest was made before admission to the surgical 
ward if the condition of the patient was such 
as to permit this without hazard to the patient. 
The information obtained from this film often 
directly influenced the further treatment of the 
patient. In some instances shock prevented 
the making of this film before admission, in 
which case a portable film was made with the 
patient propped in a sitting position in bed. 
On admission to the surgical ward tension 
pneumothorax, if present, was relieved by 
thoracentesis. As has been emphasized by 
Skinner et al.,° and others, it is futile to try to 
correct shock in the presence of either a sucking 
wound or an internal pneumothorax since these 
conditions produce a physiologic shock which 
is not related to circulating blood volume. 
While these other conditions were being cor- 
rected, shock therapy was instituted if shock 
was present or impending. Regarding this 
phase of the treatment it should be mentioned 


that many of the patients with knife wounds of 
the chest will show no evidence of shock on 
admission due to their excitement and, in 
many instances, as a result of their partial 
anesthesia from alcohol. Practically all of these 
patients, however, will exhibit a fall in blood 
pressure with profuse sweating and a fast pulse 
within an hour. For this reason we now usually 
give patients with penetrating wounds of the 
chest at least 250 ml. of plasma on admission 
to the surgical ward. In cases in which there is 
a significant blood loss this plasma is given 
only while blood is being typed and cross 
matched and not as a substitute for blood. 

After shock is corrected or averted the lacer- 
ations are closed surgically. Many of the 
wounds seen in civilian practice require only a 
few skin sutures to close. Some, however, have 
such extensive lacerations of the pleura or 
lung as to require closure under positive 
pressure anesthesia. We believe that positive 
pressure anesthesia with endotracheal intu- 
bation is the only safe anesthetic in these 
latter cases. 

All patients in this series were given either 
antibiotics or chemotherapeutics, and at the 
present time the antibiotics have replaced the 
chemotherapeutic drugs. However, in this 
group of patients the duration of the fever and 
the length of hospital stay did not seem to be 
affected by the type of drug given or the 
amount in which it was given. All patients 
also received tetanus antitoxin after a skin test 
for sensitivity. Most patients with gunshot 
wounds of the chest or knife wounds below the 
level of the fifth intercostal space received gas- 
tric suction with the Levin tube and Wangen- 
steen apparatus. This has assured a reasonably 
empty stomach in those cases of concurrent 
perforation of an abdominal viscus, thus reduc- 
ing soilage of the peritoneal cavity and 
facilitating abdominal operation. A_ large 
number of our patients who did not have a 
penetration of the peritoneal cavity complained 
of abdominal pain and exhibited abdominal 
distention, probably from irritation of blood on 
the diaphragm. These signs and symptoms 
were reduced and a differential diagnosis made 
more easily with the stomach kept empty by 
suction siphonage. 

We believe the most important part of the 
definitive treatment of penetrating wounds of 
the chest is the early and repeated aspiration 
of fluid and air from the pleural cavity. Unless 
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the patient showed marked dyspnea or radio- 
logic studies revealed nearly complete collapse 
of the lung, no thoracentesis was performed 
until twenty-four hours after injury. At this 
time fluid and air in the amount of 500 ml. were 
aspirated from the pleural cavity. We believe 
that more than 500 ml. of fluid and air should 
rarely be aspirated at any one time, but the 
aspiration may be repeated every two to three 
hours if necessary. The aspiration of greater 
amounts may produce a mediastinal shift 
leading to marked tachycardia, cardiac arrhyth- 
mia and even death in rare cases. For this 
reason the aspiration should be performed 
slowly and the patient observed for dyspnea, 
profuse sweating or dizziness, and any marked 
speeding of the pulse. Dyspnea or coughing is 
considered an indication to discontinue the 
aspiration. When all the fluid and air obtain- 
able are fractionally removed, roentgen ray 
films are made at suitable intervals and the 
aspirations repeated as often as necessary to 
keep the pleural cavity dry and the lung 
expanded. 


RESULTS 


Of the 251 cases we have reviewed, eighty- 
four required no thoracentesis. These included 
the twenty-three patients with no evidence of 
hemothorax or pneumothorax and also sixty- 
one patients who had only a small pneumo- 
thorax which was absorbed within forty-eight 
hours. In this series there were 111 patients who 
required from one to five thoracenteses and 
fifty-two who required more than five aspi- 
rations. There were three patients who required 
the insertion of an intercostal catheter and 
constant drainage under a water trap because 
of internal tension pneumothorax. The average 
number of days in the hospital for the series 
was 14.4 and the average number of days with 
fever, six. Fever was judged to be present for 
any temperature reading over 98.6°F. 

The criteria for discharge of the patients from 
our hospital are: (1) pleural cavity dry and 
lung go per cent re-expanded; (2) temperature 
normal (98.6°F.) for seventy-two hours; (3) 
general condition of the patient and condition 
of the wound satisfactory. 


Complications 


Empyema developed in only three of our 
patients. One patient did not come to the 
hospital until seven days after he was stabbed. 
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Another did not have a thoracentesis per- 
formed until thirty-five days after he was 
admitted to the hospital, an oversight which 
cannot be explained. There was no unusual 
circumstance in the third case of empyema. It 
is of interest to note that one of the patients in 
whom empyema developed received both 
penicillin and sulfadiazine, one received sulfa- 
diazine alone and one received penicillin only. 

There were fifty-eight patients in whom a 
final follow-up was not available at this time. 
Of the remaining 193 patients, all but forty- 
nine (25.39 per cent) had complete re-expan- 
sion of the lung without visible evidence of 
pleural thickening, and three of these patients 
either left the hospital against advice or were 
transferred to another hospital before com- 
pletion of treatment. Fifteen of the patients in 
this series (7.87 per cent) had marked pleural 
thickening and these included the three who 
did not complete treatment, thus only twelve 
(6.12 per cent) of the patients who completed 
treatment had significant pleural thickening 
and loss of pulmonary function. Although this 
is the principal hospital in this area treating 
Negro patients, none of the patients in this 
series had a decortication of the lung per- 
formed in this institution. This came as a sur- 
prise to us in our review of the cases and can be 
explained chiefly by the fact that most of these 
patients insist on leaving the hospital as soon 
as they are feeling well. Undoubtedly, fifteen 
of the patients would have benefited by decorti- 
cation but in those cases in which it was 
recommended, the operation was refused. Two 
patients are included in this series who had a 
“chemical decortication” with streptokinase 
and streptodornase.® These two cases were 
included in a series previously reported by Carr 
and Robbins." 


Mortality 


The over-all mortality for the 251 cases was 
twenty-five (10 per cent). However, twenty- 
one of these patients died within the first four 
hours after admission to the emergency ward 
due to severe blood loss or large laceration of 
the Jungs, major vessels or heart. None of these 
twenty-one patients reached the operating 
room. Ten of these cases were complicated by 
wounds of the abdominal viscera or fractures. 
Of the four patients who died after definitive 
therapy could have been started, two died as a 
result of delay in the diagnosis of cardiac 
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tamponade. In both of these patients the 
laceration of the myocardium was sutured, but 
only after prolonged shock. The third patient 
died as a result of uremia following prolonged 
shock. His chest wound was complicated by a 
transection of the spinal cord at the level of the 
ninth thoracic segment. The fourth patient 
expired on the sixth day after admission and 
autopsy revealed fat emboli in the lungs and an 
infarction of the left kidney. The embolus was 
presumed to have arisen from the fractured 
left femur. 


COMMENTS 


Penetration of the pleura must be suspected 
in all cases of laceration of the chest wall or 
epigastrium. The patient may have no chest 
pain or dyspnea when he presents himself for 
treatment and may desire only local treatment 
of the wounds. Although the roentgen ray 
examination is of paramount importance in 
diagnosis of penetrating wounds of the chest, 
the diagnosis can frequently be made prior to 
roentgen ray examination. A_ history of 
hemoptysis or the presence of subcutaneous 
emphysema is almost conclusive evidence of 
penetration of the lung. A hyper-resonant 
percussion note and absence of breath sounds 
over the upper portion of the injured side of 
the chest are indicative of a pneumothorax. A 
dull percussion note with suppressed breath 
sounds along with decreased tactile fremitus 
are indicative of a hemothorax. 

The physical signs may be misleading, how- 
ever, and a roentgen ray examination of the 
chest with the patient in the upright position 
is important as soon as the condition of the 
patient will permit. It should be emphasized 
that the absence of evidence of a hemothorax or 
pneumothorax on the chest film shortly after 
injury does not preclude the possibility that a 
penetration of the pleural cavity and lung has 
occurred. We follow the practice of repeating 
the chest film on the day following admission. 
If this second film shows no hemothorax or 
pneumothorax but the size of the skin wound, 
the history of the type of weapon used to 
produce the injury, or the physical signs and 
symptoms heighten our suspicion of a pene- 
trating wound, the chest film is repeated forty- 
eight hours after admission. In many of the 
cases in this series no radiologic evidence of 
hemothorax or pneumothorax was seen on 
admission, but such was found on subsequent 


examinations. Much harm may result if a 
patient with a laceration of the chest wall is 
assured, after suture of the laceration, that he 
will be all right and is released, permitting a 
clotted hemothorax to develop. One of our 
patients received such treatment elsewhere and 
was admitted to our hospital seven days later 
with 85 per cent collapse of the lung and fever 
of 103°F. The hemothorax was clotted. The 
patient received streptokinase and strepto- 
dornase in the pleural cavity and was dis- 
charged after thirty-five days of treatment 
with the pleural space obliterated but with 
obviously poor function of the lung. 

A discussion of penetrating wounds of the 
chest would not be complete without mention 
of penetrating wounds of the heart. Many of 
the patients with penetrating wounds of the 
heart do not reach the hospital alive, or expire 
within a matter of minutes after arrival. How- 
ever, enough of these patients can be restored 
to health to make the recognition of this injury 
important. It is of great importance to realize 
that a stab wound or gunshot wound in any 
portion of the chest, either anterior or pos- 
terior, or in the epigastrium may penetrate the 
heart. The classic picture presented by patients 
with cardiac tamponade is dusky cyanosis, dis- 
tention of the neck veins, pulse pressure 
markedly narrowed, often to 10 mm. of mer- 
cury, even before the blood pressure falls to 
shock level, distant heart sounds and a pulse 
that is not as rapid as would be expected from 
the degree of shock. Of these classic signs the 
distention of the neck veins, even when the 
head and shoulders are elevated, is the thing 
that immediately separates these patients from 
others in shock. There is, however, a small 
group of patients who sustain a penetrating 
wound of the heart from an ice pick or the 
point of a narrow blade knife in whom there is a 
less striking picture. These patients may show 
only a shock-like blood pressure which does 
not respond to blood or plasma administration, 
a pulse that is not as rapid as would be antici- 
pated from the degree of blood pressure fall 
and, in some instances, more pain and mental 
confusion than the injury seems to justify. 
Patients with this group of signs should be 
watched closely and all of them should have a 
fluoroscopic examination. The classic picture 
of cyanosis, lowered pulse pressure and dis- 
tended neck veins will, in time, develop, but 
by that time the patient may have been in 
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shock so long that there will be permanent 
damage to the brain or kidneys. In the presence 
of cardiac tamponade fluoroscopic examination 
will show a reduction in the pulsation of the 
cardiac shadow which is diagnostic of the con- 
dition. The chest roentgenogram is worthless in 
diagnosis of cardiac tamponade. In the absence 
of immediately available fluoroscopic exami- 
nation a careful attempt at aspiration of the 
pericardium may be made. Such aspiration 
may well sustain life until cardiac surgery can 
be performed. Our patients with cardiac 
tamponade are treated as follows: (1) nasal 
oxygen immediately; (2) plasma followed by 
whole blood as soon as possible; (3) immediate 
aspiration if condition is critical; (4) fluoro- 
scopy; (5) if response to aspiration is tem- 
porary, surgical closure of the wound in the 
heart as soon as the operating room is ready. 

Aspiration of the pericardium is performed 
while the operating room is being prepared if 
the condition of the patient seems to be worsen- 
ing. In ice pick wounds of the heart and occa- 
sionally in knife wounds of the heart, if the 
picture of cardiac tamponade has developed 
slowly, one may be content with two or three 
aspirations without surgery; however, the 
postponement of surgery should be undertaken 
only with the greatest caution and observation 
of the patient must be continuous. 

With our present knowledge of chest 
physiology and with the aid of the antibiotics 
and chemotherapeutics few patients with pene- 
trating wounds of the chest, seen in civilian 
practice, expire as a result of their wounds. 
We must devote our attention to the reduction 
of morbidity and sequela by the prevention of 
the development of empyema or a rigid 
fibrous encasement of the lung. This is best 
done by early and repeated aspiration of the 
fluid and air from the pleural cavity. Decorti- 
cation of the lung and chest wall should be 
carried out when significant deposition of 


organizing fibrin on the pleural surfaces re- 
duces pulmonary function. 


SUMMARY 


1. The method of treatment and the results 
obtained in 251 penetrating wounds of the 
chest admitted to a general hospital in a five- 
year period have been presented. 

2. In this group there were twenty-five 
deaths, twenty-one of these occurring within 
the first four hours after admission. 

3. There were three cases of empyema in this 
series. All but twelve of the 193 cases followed 
had re-expansion of the lung with no evidence 
of significant pleural thickening or loss of lung 
function. 

4. A brief review of the diagnosis and treat- 
ment of cardiac tamponade is given. 
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BILE AND CONTRAST MEDIUM REFLUX INTO THE 
PANCREATIC DUCTS 


FrieprRicH K. KAMMERLING, M.D. 
Karlsrube, Germany 


the pancreatic ducts leads to acute pan- 

creatitis or pancreatic necrosis. There 
were three reasons for this assumption: (1) 
approximately 80 per cent of all cases of 
pancreatitis are accompanied with a disease of 
the gallbladder, usually gallstones; (2) the 
finding that bile is able to activate trypsin; 
(3) Opie’s finding of an ampullary stone. 

However, the common channel theory un- 
doubtedly should be rejected for several 
reasons. (1) At present we know that bile is 
not an activator of trypsin (Thomas) and 
nearly any fluid injected into the pancreatic 
ducts can cause pancreatitis. Several times a 
pseudocyst of the pancreas was drained 
through the gallbladder which did not lead to 
any pathologic disorder. (2) Harms, and 
Dragstedt and co-workers found the pressure 
of the pancreatic juice to be higher than the 
pressure of the bile. Although Dragstedt 
emphasized the possibility of an open Santorini 
duct, one seldom finds biliary discoloration of 
the pancreatic duct; Guleke found it only 
three times in 411 cases of acute pancreatitis. 
(3) In many cases even the anatomic possi- 
bility is not given as there is no distinct 
ampullary cavity. Furthermore, several cases 
of pancreatitis have been reported in which the 
common bile duct opened separately into the 
duodenum, yet gallstones were also present. 

In the last years the pancreatic duct often 
was visualized by cholangiography thus ob- 
viously supporting the common channel theory. 
Hicken and McAllister recently published a 
paper concerned with the reflux of contrast 
medium into the pancreatic duct and con- 
cluded, “‘Apparently the reflux of bile into the 
pancreatic ducts is a normal physiologic 
process and is seldom productive of inflamma- 
tory changes within the pancreas.’ These 
authors came to this conclusion as they found 
evidence of pancreatitis in only three cases 


I: is commonly assumed that bile reflux into 
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of one hundred in which they could demon- 
strate a positive reflux phenomenon. Because 
I believe that this is a misconception, I would 
like to give another opinion which might lead 
to a better understanding of this tantalizing 
problem. 

Westphal in 1936 was able to demonstrate 
that the sphincter of Oddi divides into two 
parts: (1) circular muscle fibers at the end of 
the papilla of Vater which contract on stimula- 
tion of the sympathetic nerves, and (2) muscle 
fibers in the medium and upper part which, 
eight-shaped, wind around both the pancreatic 
and the common bile ducts and which contract 
under vagus stimulation. There is sufficient 
evidence that pancreatic disease will be induced 
only under vagus stimulation. A few of those 
points recently were shown by McCleery and 
co-workers. Under vagal spasm no bile reflux 
is possible as both the pancreatic as well as the 
common bile ducts are obstructed and a stop- 
page of the secretions in the ducts occurs, 
leading to pancreatitis as well as being the 
cause of cholecystopathies. 

Sympathetic spasm can produce a common 
channel if there is a formation of an ampulla of 
Vater. However, under such a condition we 
will find relaxation and widening of the biliary 
bladder and ducts, and hyper-resorption from 
the gallbladder thus preventing any bile reflux 
into the pancreas. 

The third possibility is an atonic duct sys- 
tem. In thirteen of their one hundred cases 
Hicken and McAllister noted a reflux of the 
contrast medium from the duodenum since the 
common bile and pancreatic ducts had separate 
duodenal orifices. Such a reflux is possible only 
through an atonic papilla of Vater, and we have 
to assume that the operative procedure is the 
cause of such an atonia which allows the reflux 
of the contrast medium into the pancreatic 
ducts. Such a finding, however, can never 
prove a reflux of bile. During the time of an 
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atonic duct system no chances for the onset 
of pancreatitis are present as the pancreas is 
in a paralized stage, also. The normal secretory 
stage of the pancreas is combined with a milk- 
ing-like (‘‘melk-artig,” Westphal) action of 
the sphincter throwing out the pancreatic 
juice and the bile and preventing any reflux. 


CONCLUSIONS 


1. Operative manipulations upon the biliary 
duct system are the cause of atonia of the ducts 
and the papilla of Vater. 

2. Atonia of the biliary system is the phys- 
iologic response to operative manipulations. 

3. Reflux of the contrast medium during 
operative cholangiography does not prove 
a bile reflux under normal or pathologic 
conditions. 
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SECONDARY OPERATIONS ON THE BILIARY TRACT* 


C. P. ScHLICKE, M.D. 
Spokane, Washington 


ECONDARY operations on the biliary 
S tract are required in a distressing number 
of patients who have been subjected to 
surgical treatment for cholecystic disease. 
These operations are difficult, attended with 
considerable risk and entail much suffering, 
expense and time loss for the patient. Com- 
plications which require such operations are 
usually far more serious than the patient’s 
original complaint. In some instances the 
complications peculiar to operations on the 
biliary tract may be attributed to the care- 
lessness or ineptitude of the original surgeon, 
but in others technical performance has been 
above reproach. With adequate exposure 
anatomic relationships should not create undue 
confusion, but precise identification and dis- 
section may be impossible when the tissues 
are involved in an acute inflammatory process. 
One cannot but wonder whether the persistent 
need for secondary operations and the actual 
increasing incidence of certain complications 
is not directly related to the growing popu- 
larity of early operation for acute cholecystitis. 
Happily, 80 to go per cent of patients under- 
going cholecystectomy may anticipate excel- 
lent results. Poor results may be due to incor- 
rect diagnosis, residual disease, persistent 
choledocholithiasis, stricture of the common 
duct, so-called reformed gallbladder, functional 
changes, traumatic wound neuroma!” or 
malignancy. We have reviewed the records of a 
number of patients of the Rockwood Clinic 
who required secondary operations on the 
biliary tract in the five-year period between 
1946 and 1951. Patients having planned stage 
procedures such as cholecystectomy after pre- 
liminary cholecystostomy were not considered. 
Furthermore, we have had a tendency to shy 
away from surgery for functional disorders 
(biliary dyskinesia) despite the favorable 
reports of the effects of endocholedochal or 
transduodenal sphincterotomy by Lester and 
Colp,'* preferring to leave management of such 


cases to our medical colleagues. Accordingly, 
we shall consider three principal problems: 
residual common duct stone, reformed gall- 
bladder and common duct stricture. The cases 
having retained stones were our own; the 
remainder had the initial operations elsewhere. 
Residual Common Duct Stone. The presence 
of a stone in the common bile duct after an 
operation on the biliary tract is a source of 
distress to both patient and surgeon. Pibram”* 
estimates the incidence of this embarrassing 
circumstance to be 16 to 25 per cent. Ninety- 
five per cent of the secondary operations on 
the biliary tract performed by Hicken" and his 
associates were for overlooked stones. In 
the hope of obviating this complication some 
surgeons routinely explore the common duct 
when operating for cholelithiasis. Since the 
incidence of choledocholithiasis probably does 
not exceed 17 (Colcock*) to 24 (Best?) per 
cent, this seems unduly radical and most 
surgeons carry out exploration only in the 
presence of such indications as a history of 
jaundice, chills or fever, a palpable stone in 
the common duct, dilated common duct, 
dilated cystic duct with small stones in the 
gallbladder, or a thickened pancreas, which 
indications probably exist in about 45 per cent 
of patients having cholecystic disease. 
Unfortunately, exploration of the common 
bile duct is a rather crude and largely blind 
procedure, so that even the most painstaking 
search by a capable and conscientious operator 
may fail to reveal all of the stones. In order 
to avoid leaving stones behind various technics 
have been devised. Meticulous probing of the 
common duct is routine, but the probe may 
pass by stones in the lower duct and will seldom 


discover the 7 per cent which, according to— 


Best,” are intrahepatic. The duct is carefully 
palpated with and without the probe in place, 
mobilizing the second portion of the duodenum 
if necessary for adequate palpation of the 
retroduodenal portion of the duct. Yet in the 


* From the Surgical Service of the Rockwood Clinic, Spokane, Wash. Presented at the Annual Meeting of the 
North Pacific Surgical Association, Spokane, Wash., 1952. 
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Fic. 1. Postoperative cholangiograms of three patients taken following cholecystectomy and choledochostomy 


demonstrating residual choledocholithiasis. 


presence of marked inflammatory edema 
palpation is not informative. The duodenum 
may be opened and the ampulla of Vater 
inspected if the probe does not pass through 
the sphincter. Copious irrigations of the duct 
system with normal saline in the hope of 
washing out elusive rocks are usually carried 
out. Kirby” has described an ingenious electro- 
acoustic device which makes audible the 
contact of a metal probe with a gallstone. A 
most helpful adjunct is the operative cholangio- 
gram, first described by Mirrizzi and popular- 
ized by Hicken,'? Hogan" and others.*4 This 
procedure need not add greatly to the operative 
time, if properly planned, and although not 
fool-proof, becomes increasingly reliable with 
practice and experience.”* Yet in spite of every 
precaution stones may be left behind. 

Three postoperative cholangiograms are 
shown in Figure 1. These were taken pre- 
paratory to removing the T-tube after it had 
been continuously clamped for twenty-four 
or more hours without causing distress. Had 
these films not been taken these patients 
might later have become “biliary dyskinetics.” 
These films are those of a forty-seven year old 
woman, a sixty-six year old woman and a 
forty-two year old man. All three had sub- 
acutely or acutely inflamed gallbladders re- 
moved. The common duct had been explored 
in all, multiple stones being removed in two 
cases and sandy material in the third. Two 
of these patients had had jaundice. In none 
of the patients were any of the stones palpable 
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at the time of operation. In two of the cases 
probes and catheters passed readily into the 
duodenum. Also in two, operative cholangio- 
grams were taken and revealed no filling 
defect. After the presence of residual stones 
was established, two of the patients were 
subjected to biliary “flushes,” not the gentle 
physiologic ones described by Best,? but the 
heroic ones of Pibram,?* Strickler et al.,* 
using an ether-alcohol mixture after topical 
anesthetization of the duct and sphincter. In 
both cases flushes had to be discontinued 
because of pain and fever; after four days in 
one patient, after four weeks in the other. 
Secondary operations were: carried out in all 
three cases six to twelve weeks after the initial 
operation. In the first patient the stone was 
removed by transduodenal choledochotomy; 
in the second, who had had only four days of 
flushes, only two stones remained to be 
removed supraduodenally; in the third, who 
had had a month of flushes, no stones remained 
at the time the common duct was explored. 
Both of the patients subjected to flushes ex- 
hibited marked pancreatic induration which 
we thought accounted for the pain they had 
been having. Operative and postoperative 
cholangiograms were normal and all three 
patients made uneventful recoveries and have 
remained well since. 

Reformed Gallbladder. In removing the gall- 
bladder if the cystic dyct is tied too close to 
its junction with the common duct, there is a 
real danger of compromising the lumen of the 
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Fic. 2. Findings at operation on two patients showing so-called “reformed gallbladder.” 


latter. If too long a segment of cystic duct is 
left, it may dilate, harbor stones and remain 
a seat of chronic inflammation. Occasionally, 
in removing a swollen, edematous, inflamed 
gallbladder by the retrograde method identifi- 
cation of boundaries may be so difficult that 
the neck of the gallbladder remains. In some 
of these cases there may actually be enough 
functioning tissue left that the structure can 
be identified by routine cholecystography as in 
the cases described by Weingarten®* and 
Bauer.! The symptoms to which these remnants 
give rise may be identical to those from which 
the patient suffered prior to the initial oper- 
ation. There may be an interval of months 
or years before their onset. As Beye* pointed 
out in his report of fourteen cases in 1936, the 
term “reformed gallbladder” simply expresses 
a clinical situation and is not intended to 
conform with accurate pathologic nomen- 
clature. The cystic duct remnant may have a 
thick, scarred wall and be contracted about 
stones or it may be thin-walled, dilated and 
full of bile. Microscopically the wall may 
resemble gallbladder or cystic duct, but always 
exhibits inflammatory changes. The recognition 
of this condition is not new. Walzel?” wrote 
about it in 1921 and Kehr" in 1913 mentioned 
it as a cause of postoperative distress. As 
recently as 1934, however, Judd, despite his 
vast experience, wrote that he had never seen 
a cystic duct stump dilate and cause symp- 
toms.'* General appreciation of the syndrome 


followed the report by Gray and Sharpe,’ in 
1944, of forty-four cases subjected to secondary 
operation at the Mayo Clinic. Since then 
Hicken,'* Garlock,* and others,' have described 
complete relief of symptoms in the majority 
of cases in which a pathologic duct remnant 
has been removed. 

Figure 2 shows the findings at operation in 
two of our cases. Both cases were women, one 
aged thirty-six years and one, fifty years. Both 
patients had had stone-containing gallbladders 
removed elsewhere; in one instance ten years 
previously, in the other twenty-two years 
previously. In the former, symptoms were of 
two years’ duration, in the latter of four years’. 
These symptoms consisted of upper abdominal 
pains, similar to the gallbladder attacks, nausea 
and dyspepsia. Cholecystography was at- 
tempted in one case; no dye was concentrated 
but the films showed the presence of calculi 
in the gallbladder area. (Fig. 3.) In neither 
case was there the slightest response to pro- 
longed conservative therapy. In both cases 
operation revealed a dilated cystic duct 
remnant: 5 by 3 cm., thick-walled and con- 
taining stones in one; 2 by 4 cm., thin-walled 
and without stones in the other. Microscopic 
examination showed the wall to resemble 
chronically inflamed gallbladder in the upper 
portion and cystic duct in the lower portion. 
Both patients made uneventful recoveries 
following removal of the pathologic remnant 
and have been symptom-free since. 
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Common Duct Stricture. By far the most 
serious sequel to biliary tract surgery is stric- 
ture of the common duct. Here the patient is 
in imminent danger of losing his life. Multiple 
operations may be required to maintain 
patency, and the ingenuity of the surgeon is 
severely taxed. Worst of all, even if patency 
is restored, biliary cirrhosis may have pro- 
gressed to such a degree that there is not 
enough functioning hepatic parenchyma left 
to maintain life or more than a life of chronic 
invalidism. The vast majority of strictures, of 
course, are the result of injuries incurred at 
the initial operation, the common duct being 
clamped, cut or sutured because of confusion 
regarding anatomic relationships, or during 
efforts to control hemorrhage. In these cases 
jaundice appears immediately postoperatively 
or after spontaneous closure of a biliary fistula. 
Delayed onset occurs in a few instances, pre- 
sumably due to the sclerosing cholangitis 
which may be associated with a periductal 
abscess or collection of bile, occasionally on 
the basis of pancreatitis. Much has been 
written about methods of avoiding common 
duct injury with emphasis on adequate 
exposure, good relaxation, careful isolation of 
the juncture of the cystic duct with the com- 
mon duct, careful identification of the cystic 
artery and all other structures before clamping, 
cutting or ligating them and of stopping 
hemorrhage with pressure on the hepatic 
pedicle rather than blind clamping. 

The method employed for the correction of 
common duct stricture depends on how much 
duct remains or can be found proximal and 
distal to the stricture. Although Walters” 
believes that recurrent stricture is more apt to 
follow end-to-end anastomosis, most writers 
regard restoration of continuity by this method 
as the most desirable if it can be accomplished. 
Where the distal end is hard to find, Lahey® 
mobilizes the duodenum and dissects the intra- 
pancreatic portion of the duct which seldom 
is injured; while Dragstedt and Woodward’ 
advocate opening the duodenum and cannu- 
lating the duct through the ampulla of Vater. 
It is interesting that some of those who most 
ardently laud the protective action of the 
sphincter of Oddi and insist on its preservation, 
pass one end of the splinting T-tube down 
through it into the duodenum. Actually the 
importance of intestinal reflux into the biliary 
tree as a cause of cholangitis and liver damage 
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Fic. 3. Plane roentgenogram of abdomen showing 
calculi in so-called “‘reformed gallbladder.” 


is questioned by Walters, who regards recur- 
rent stricture as the greatest obstacle to 
success, a fact borne out by the experiments of 
Musgrove and his associates.2! Where the 
distal end cannot be found at all or is unsuitable 
for anastomosis, one may implant the proximal 
end of the duct into the duodenum, as described 
by Walters or into a loop of jeyunum with an 
enteroanastomosis below, as described by 
Lahey, or into an antiperistaltic limb isolated 
by a Roux anastomosis, as described by Cole.® 
Where the only proximal ducts are intra- 
hepatic, one may fashion a mucosal graft over 
a rubber tube from the isolated limb of jejunum 
and push this up into the liver substance to 
unite it with an intrahepatic duct. The in- 
genious efforts of Longmire’ to circumvent 
the difficulties of intrahepatic anastomosis at 
the porta hepatis by amputating part of the 
left lobe of the liver and anastomosing a branch 
of the left hepatic duct to the jejunum are well 
known. Transplantation of an external fistula 
is seldom effective, but in a poor risk patient 
establishing an external fistula may be life- 
saving and make subsequent definitive surgery 
safer. Hayes and Coller'! have described such 
a method of decompression by employing the 
cystohepatic duct remnants. 
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It is readily apparent that there is no uni- 
versally applicable method for the correction 
of common duct stricture. The methods em- 
ployed by us in operations upon five patients 
having such strictures are diagrammatically 
presented in Figure 4. In the first case a 
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otherwise been well for two years. In the fourth 
case, hepatoduodenostomy was carried out 
over a T-tube, the upper limb of which was 
split as in the second case. After nine months 
the tube began to pass into the duodenum 
and was removed. This patient has been 
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Fic. 4. Diagrammatic representation of surgical procedures employed on five patients having postoperative stric- 


tures of the common bile duct. 


Vitallium tube was used to bridge the gap 
between an intrahepatic duct and the duo- 
denum. This patient was temporarily improved 
but died eleven months later of recurrent 
obstruction and hepatic failure. In the second 
case end-to-end anastomosis was effected over 
a T-tube, the upper limb of which was split 
to engage each of the hepatic ducts. | am 
well aware that most writers inveigh against 
bringing the long limb of the T-tube out of 
the anastomotic site. This patient has been 
well for four years, since the removal of the 
T-tube. In the third case, three operations 
were performed at three-week intervals: first, 
drainage of an abscess, then establishment of an 
external fistula and, finally, cholangiojejunos- 
tomy over a plastic tube, one end of which 
was brought out through a stab wound in the 
isolated jejunal limb. This patient has had 
occasional mild bouts of cholangitis but has 


asymptomatic for over two years. In the fifth 
case a similar procedure was carried out, 
except that a plastic tube was employed, one 
end being inserted into the right hepatic duct 
and the other brought out through a stab 
wound in the stomach. This patient has been 
well for two and one-half years. Four of these 
patients were in their thirties and one was 
sixty-five years old. One of the patients had had 
a cholecystostomy, four had undergone chole- 
cystectomy (one for non-calculus disease), 
three had had previous attempts at repair of 
their stricture; all exhibited varying degrees 
of jaundice and impaired liver function at the 
time of operation. The only postoperative 
complications were development of an abscess 
in the patient who subsequently died, and the 
breaking off of the plastic tube beneath the 
skin level in both of the cases in which this 
type of splint was employed. In both of these 
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patients the skin healed over the broken tube 
promptly and there are no symptoms referable 
to the broken tube. 


COMMENTS 


Cholecystectomy in the eyes of many un- 
fortunately has come to be regarded as a 
relatively innocuous procedure. A review such 
as this indicates that this is anything but 
true. Although the reports from some surgical 
centers indicate a mortality of less than 1 per 
cent (Colcock), Norgore?* found that there 
were forty deaths in 1,000 consecutive chole- 
cystectomies performed in Seattle. The poor 
results of cholecystectomy in the absence of 
real evidence of biliary tract disease are well 
known; but when one hears that 25 per cent 
of the deaths in the series reported by Norgore 
occurred in patients having normal gallbladders 
removed, one cannot but be appalled. Perhaps 
it would be better to follow the advice of 
Gordon who said, “‘An element of perspective 
might preserve a number of middle aged 
citizens to belch gas even to old age, rather 
than quell that belching prematurely and 
permanently.” 


SUMMARY 


The principal complications of biliary sur- 
gery requiring secondary operation for their 
correction are residual choledocholithiasis, 
so-called “‘reformed gallbladder” and common 
duct stricture. The pathogenesis of these 
problems, preventive measures and methods 
for correction have been considered and illus- 
trative cases presented. 
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OPERATIVE TREATMENT FOR RECENT AND COMPLETE 
TEARS OF THE CORACOCLAVICULAR LIGAMENTS* 


Lr. Compr. C. F. Orortno, m.c. AnD Lr. A. H. Stein, Jr., M.c. 


Memphis, Tennessee 


complete dislocation of the acromio- 

clavicular joint taxes the ingenuity of 
the orthopedic surgeon. As frequently pointed 
out it is the continuity of the conoid and trape- 
zoid ligaments that must be re-established in 
order to obtain a good functional result. The 
manual reduction of the dislocation is usually 
relatively easy. The problem of maintaining 
the reduction for six to eight weeks is frequently 
difficult for both the surgeon and patient. 
Non-operative methods involving the various 
types of bandages which have been described 
require constant attention. Even then it is 
difficult to maintain the reduction constantly 
until sound healing has taken place. Following 
this immobilization a prolonged period of 
physiotherapy is usually necessary to restore 
function. 

Many forms of operative treatment have 
been described in the medical literature. These 
have included transarticular fixation with a 
Kirschner wire,! a coracoclavicular screw,?* 
ligamentopexy,® and excision of the outer end 
of the clavicle.4* In 1948 while one of us 
(C. F. O.) was at the United States Naval 
Hospital, Long Beach, California, it was sug- 
gested® that early internal fixation of these 
injuries by means of wire loop approximating 
the coracoid and the clavicle would lead to a 
good end result. 

Recently we have treated three patients with 
complete acromioclavicular dislocations. Be- 
cause of the gratifying results obtained in two 
previous cases which were treated by early 
open reduction and loop fixation, these three 
patients were treated in a similar manner. 


T= initial treatment of a patient with a 


OPERATIVE TECHNIC 


The patients were given the routine ortho- 
pedic skin preparation; and under a general 
anesthesia, with a sandbag under the affected 
side, the following operative procedure was 
carried out: 


The prominence of the coracoid process was 
palpated and an incision was then made be- 
ginning over the acromioclavicular joint and 
curving medially and distally past the medial 
margin of the coracoid process for a distance of 
2 to 3 cm. This incision was then developed 
through the adipose tissue. The deep fascia 
overlying the deltoid muscle was incised in the 
plane of the incision. The periosteum over the 
exposed portion of the clavicle was incised and 
elevated in the usual manner, thus releasing, in 
part, the origin of the deltoid muscle. The fibers 
of the deltoid were then split for a distance of 
approximately 3 cm. and with the exploring 
finger the prominence of the coracoid process 
located. With the finger palpating the coracoid 
a semicircular wire guide director was inserted 
around the hook of the coracoid beneath the 
muscles which attach to the coracoid until the 
tip was visible, in the depths of the wound, 
lying just medial to the coracoid. A braided, 
stainless steel wire was then attached to the 
wire guide director which was withdrawn, 
leaving the wire firmly engaged about the hook 
of the coracoid. The medial end of the wire was 
then passed through a drill hole which was 
made through the clavicle in the superior-in- 
ferior plane. Manual reduction of the acromio- 
clavicular dislocation was performed and the 
wire was then tied tightly. The wound was 
closed with interrupted layers of silk. 

The wire we have found to be most satisfac- 
tory is a three-strand braided wire, each strand 
being a length of stainless steel wire .018 inches 
in diameter. Following surgery the patient was 
maintained in a sling and not encouraged to 
move the shoulder a great deal until approxi- 
mately two weeks had elapsed. After that time, 
while still in a sling, the patient was placed on 
circumduction exercises with gravity elimi- 
nated at least three or four times a day. 
Usually, by the end of the seventh week, the 
sling was discarded and a relatively free range 
of motion was allowed the patient. At approxi- 
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Fic. 1. Case 11. Immediately post-trauma. 


mately eight weeks following reduction the 
wire was removed by reopening the superior 
portion of the previous incision. 

It should also be mentioned that in the cases 
presented it was found that both the trapezoid 
and conoid ligaments were completely dis- 
rupted. At the time of surgery it was also noted 
in Cases 111, 1v and v that there was complete 
disruption of the capsule of the acromioclavicu- 
lar joint; however, when reduction was main- 
tained with the wire, it was believed that no 
repair of the capsule was necessary. This joint 
was inspected i in order to be certain that there 
was no interposition of soft tissues. 


CASE REPORTS 


Case 1. R. C., a chief radioman, was ad- 
mitted to the hospital in November, 1948, 
within twenty-four hours of an accident in 
which he suffered a left acromioclavicular dis- 
location. At x-ray conference the following 
morning it was suggested that a method of 
internal fixation involving wiring of the cora- 
coid process to the clavicle be utilized to main- 
tain reduction. Accordingly the previously 
described procedure was carried out. The inci- 
sion was shorter than that described and the 
acromioclavicular joint was not visualized, but 
the coracoclavicular ligaments were completely 
disrupted. The postoperative course was un- 
eventful. The wire was removed at the end of 
the sixth week and the patient was returned 
to full duty nine weeks postoperatively. At 
that time he had a full, painless range of motion 
of the left shoulder girdle. 

Case 1. A. A., a Seabee, was admitted to 
the Civil Administration Unit Dispensary, 
Truk, E. Caroline Islands, in June, 1950, a 
half hour after he had fallen upon the point of 
his left shoulder from the back of a weapons 
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Fic. 2. Case 11. Six weeks after operation; satisfac- 
tory reduction maintained. 


carrier. A diagnosis of left acromioclavicular 
dislocation was made clinically. X-rays showed 
that the patient had a fracture of the clavicle 
within 1 inch of the distal end. (Fig. 1.) The 
acromioclavicular joint appeared to be intact 
but the proximal end of the fracture was dis- 
placed cephalad and posteriorly. Because of 
the successful termination of Case 1 and the 
difficulty of maintaining any sort of restrictive 
dressing in the tropics, the wiring procedure 
was carried out. As was suspected from the 
x-ray picture there was a complete disruption 
of the conoid and trapezoid ligaments while the 
acromioclavicular joint was intact. A satisfac- 
tory reduction of the fracture was obtained 
with wire fixation. At the end of eight weeks 
when satisfactory union of the clavicle was 
demonstrable roentgenologically (Fig. 2), the 
wire was removed. Within three weeks after 
removal of the wire the patient was performing 
the normal duties of his rate which involved 
the mechanical repair and driving of trucks 
and tractors. He was seen at varying intervals 
until December, 1950, at which time he was 
transferred. He had no limitation of motion of 
the left shoulder girdle nor any pain referable 
to that area. 

Case. F.A., a twenty-five year old white 
man, was admitted to the Naval Hospital, 
Memphis, Tennessee, on August 22, 1951, fol- 
lowing an automobile accident. At the time of 
admission the patient’s only complaint was 
that of pain in his right shoulder. Examination 
revealed an increased prominence of the lateral 
end of the right clavicle. There was considerable 
swelling, pain and discoloration over the right 
acromioclavicular joint and the lateral end of 
the clavicle had a markedly increased mobility. 
On August 28, 1951, the afore-described op- 
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3 4 5 
Fics. 3 to 5. These represent the x-ray findings in Case v. It will be noted that in Figure 3 the clavicular-coracoid 


distance measures about one-third greater than in Figure 4 (immediately postoperative). Figure 5 was taken one 
week following removal of the wire. 


erative procedure was carried out under general 
anesthesia. Although the postoperative course 
was very satisfactory, x-ray examination sev- 
eral days following the procedure revealed 
that the position of the clavicle in relation to 
the acromion was definitely improved, but a 
completely satisfactory reduction had not been 
maintained. Accordingly, on September 6, 
1951, the previous incision was opened and 
the wire mobilized and found to be somewhat 
loose. A satisfactory reduction of the clavicle 
was obtained manually and the wire tightened. 
Following this second procedure the patient 
had an uneventful convalescence. However, on 
an x-ray examination seven weeks following the 
injury it was noted that there was considerable 
calcification taking place in the coracoclavicu- 
lar ligaments. This did not interfere with the 
motion of the shoulder girdle. 

Eight weeks following the second operative 
procedure the wire was removed and the pa- 
tient was started on fairly intensive physio- 
therapy. Approximately two weeks after the 
removal of the wire he had a practically normal 
range of motion of the right shoulder girdle and 
was discharged to full duty. 

Case tv. E. W., a nineteen year old white 
male, admitted to the Naval Hospital, Mem- 
phis, Tennessee, on October 12, 1951, after he 
had been involved in an automobile accident 
approximately twenty-four hours prior to ad- 
mission. The patient had been in another 
hospital prior to this admission. When first 
seen at the Naval Hospital, a marked posterior 
displacement of the lateral end of the right 
clavicle was evident upon clinical examination. 


There was an associated swelling, pain and dis- 
coloration of the right acromioclavicular joint. 
X-ray examination at the time of admission 
revealed lateral superior displacement of the 
clavicle; however, an axial view of the acromio- 
clavicular joint revealed a complete posterior 
displacement of the lateral end of the clavicle. 

On October 15, 1951, the afore-described 
operative procedure was carried out on this 
patient under general anesthesia. His post- 
operative course was completely benign. At 
operation the frayed ends of the acromio- 
clavicular joint capsule were well approximated 
after the wire suture had been tied and did not 
necessitate further repair. By November 7, 
1951, with the wire still in place, the patient 
had completely normal motion of the right 
shoulder girdle. 

Approximately eight weeks following the 
initial operation the wire was removed and the 
patient allowed complete freedom of motion of 
the right shoulder girdle. Approximately ten 
days following the removal of the wire he was 
completely symptom-free, had a normal range 
of motion of the right shoulder and was dis- 
charged to full duty. 

Case v. F. P., a nineteen year old white 
male, was admitted to the Naval Hospital, 
Memphis, Tennessee, on October 21, 1951, be- 
cause of an injury to the left shoulder incurred 
while engaged in a football game. On admis- 
sion, examination revealed an elevation and 
posterior displacement of the lateral end of the 
left clavicle. This was associated with increased 
mobility of the clavicle, pain, discoloration and 
swelling over the left acromioclavicular joint. 
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X-ray examination confirmed the diagnosis of 
complete acromioclavicular dislocation. On 
October 25, 1951, the afore-described operative 
procedure was carried out under general anes- 
thesia. At operation, again, the coracoclavicular 
ligaments were found to be completely dis- 
rupted and, following suture, satisfactory 
approximation of the acromioclavicular joint 
capsule was evident without actual suturing of 
the capsule. Postoperatively the patient had a 
completely benign course and by the end of 
the fifth postoperative week, a normal range 
of shoulder girdle motion was present. The wire 
was removed seven and a half weeks after the 
initial operative procedure. Within ten days 
the patient had normal range of motion and 
was discharged to full duty. (Figs. 3 to 5.) 
X-ray examination of these three cases was 
made one to two weeks after the removal of the 
wire and it was found that there was no change 
in the relative position of the clavicle to the 
acromion following removal of the wire. Cases 
i111, lv and v were asymptomatic and performing 
the full duties of their rate on July 15, 1952. 


COMMENTS 


Although it is true that the method of treat- 
ment of the cases we have presented has in- 
volved an operative procedure under general 
anesthesia, the final functional result in these 
cases has been very gratifying. In general the 
postoperative disability and discomfort in these 
cases has been minimum. All of these patients 
were up and about the ward within twenty- 
four hours following surgery and within three 
days were involved in the usual ward activities 
seen in the Naval Hospital. We believe that 
this is a simple operative procedure and is more 
satisfactory, both to the physician and to the 
patient, than the maintaining of the restrictive 
bandages which have been described in order 
to treat this condition in a non-operative 
fashion. We also believe that the method of 
maintaining the reduction by means of a flexi- 
ble wire is probably superior to the rigid reduc- 
tion obtained by use of a screw passing from 
clavicle to coracoid process. 

In three of the cases presented herein we have 
observed that calcification of the coracoclavicu- 
lar ligaments was evident in the x-ray examina- 


June, 1953 


763 


tion within four to five weeks following the 
reduction. As has been previously pointed out 
by Soule’ the calcification or ossification of the 
coracoclavicular ligaments following trauma in 
this location is a relatively common finding and 
does not seem in any way to interfere with the 
function of the acromioclavicular joint at a 
later date. On the other hand it would appear 


that this process of calcification is merely an 


indication on the x-ray examination that the 
healing process is progressing. Certainly it was 
true in the cases we have seen that calcification 
did not appear to limit function in these 
patients. 


SUMMARY 


1. An operative method for the treatment of 
recent and complete tears of the coracoclavicu- 
lar ligaments has been presented in detail. 

2. Five patients with complete acromio- 
clavicular dislocations have been treated by 
the operative method described and have had 
completely benign postoperative course, re- 
turning to full duty within ten weeks. These pa- 
tients had a completely normal range of shoul- 
der girdle motion and were also symptom-free. 

3. Early operative treatment for complete 
tears of the coracoclavicular ligaments should 
be instituted as soon as the patient’s general 
condition will allow surgery under a general 
anesthesia. 
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PROTRUSIO ACETABULI* 


Z. B. FRIEDENBERG, M.D. 
Philadelphia, Pennsylvania 


articulation of the femoral head and 

the acetabulum commonly results 
from a shallow acetabulum or an enlarged head 
not securely fixed within the acetabular cavity. 
Congenital dislocations, subluxations and dys- 
plasias of the hip joint have been intensively 
studied. The opposite condition of an exces- 
sively deepened acetabulum with the femoral 
head deeply imbedded is not quite as well 
known. 

Protrusio acetabuli, Otto’s pelvis or arthro- 
katadysis are some of the terms employed to 
designate this condition in which the medial 
wall of the acetabulum protrudes into the 
lesser pelvis and permits the femoral head and 
often portions of the neck to be encompassed 
completely by the deepened acetabulum. 
This deformity was first described in a museum 
specimen by Otto, in 1824, who regarded it as 
a form of arthritis. Since then case reports and 
some discussion of the etiology have appeared 
in the literature but precise knowledge of its 
incidence, etiology, age of onset, progression 
and treatment has not been realized. 

The study of this subject was for a long 
period in a confused state due to the inclusion 
of all cases of protruding acetabula regardless 
of cause. Tuberculosis, carcinoma and trauma 
were grouped together with other cases of less 
apparent etiology. 

Gilmour? divided intrapelvic protrusions into 
two categories. There fs a primary group of 
obscure origin in which the deformity exists 
for a varying period of time in an uncompli- 
cated state, with a degenerative arthritis 
developing later. A large percentage of these 
cases occur in women and many of the cases 
are bilateral. In the second group of cases 
the protrusion can be traced to a specific ante- 
cedent disease or injury to the acetabular 
floor or femoral head. The preponderance of 
such cases are not women and bilaterality is 
uncommon. Arthritis, osteochondritis, gonor- 
rhea, echinococcus infections, Paget’s disease, 


arising from abnormal 


tuberculosis, osteomalacia and trauma have 
been reported as causative agents. This report 
will be concerned only with the primary group 
in which the process has appeared without 
any demonstrable focal cause, the clinical 
symptoms developing insidiously and often 
over a period of years as secondary osteo- 
arthritis supervened. 

Gilmour analyzed thirty-seven reported 
cases, all of the primary type. He noted the 
deformity to be predominant in women (thirty 
women and seven men), while seventeen of 
the cases were bilateral. Interestingly, in 
many of the unilateral cases the normal 
acetabulum was abnormally deep but not 
actually protruding within the pelvis. Most 
previous reports concerned patients in whom 
the condition was noted after the age of 
twenty. In some, the diagnosis was made in the 
sixth decade, but the histories of many of 
these definitely go back to the period of 
maturity when stiffness of the hips and other 
disabilities were recalled. In the cases re- 
viewed by Gilmour the history went back to 
adolescence in ten patients, all of whom were 
women. 

In 1936 Rechtman® was able to gather from 
the literature, together with his own cases, 
eighty-four cases of intrapelvic protrusion 
reported in the 110 years since Otto first de- 
scribed the disease. Some of these cases were 
due to acute and chronic infections localized 
to the pelvis and thus of the secondary type. 
The youngest patient found in the litera- 
ture was a girl of twelve years reported by 
Overgaard.‘ 

The onset of symptoms varies considerably. 
Early in the disease symptoms were referable 
to a gradual limitation of hip motion, stiffness 
being recalled as the first complaint. Later, as 


‘the joint surfaces alter and osteoarthritis 


develops, pain and limp are noted. Joints other 
than the hip are not involved and systemic 
symptoms are usually not recalled. Examina- 
tion reveals abduction and external rotation 
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to be most severely limited but all motions 
of the involved hip fall short of a normal 
range. The patient often demonstrates a 
lordosis, which may not be associated with 
hip flexion deformity, as well as pelvic rotation 
and shortening. When the protrusion is ad- 
vanced, a globular mass can often be felt on 
the inner wall of the pelvis on abdominal 
palpation. 

The early roentgen picture shows the medial 
acetabular wall to protrude a varying amount 
into the lesser pelvis and the femoral head to 
be held closely to the medial wall. The presence 
of a frank protrusion offers no problem but 
roentgenographic criteria for the borderline 
cases of protrusion or an abnormally deep hip 
joint without actual protrusion present some 
difficulties. Overgaard suggests that the diag- 
nosis of protrusion be made only when the 
inner floor of the acetabulum touches or is 
displaced medially to the linea terminalis of 
the pelvis on a well centered frontal projection 
of the pelvis. He also emphasizes alterations 
in the pear or tear drop figure which is formed 
by the intersection of three lines. In the 
normal hip the most lateral line corresponds 
to the acetabular floor, the medial line to the 
inner pelvic wall while the bottom line is the 
anterior obturator tubercle. This figure shows 
a variety of patterns but when the medial and 
lateral lines reverse their positions so that the 
acetabular line is medial to the pelvic wall 
line an abnormally deep hip socket is said to 
be present. The inversion of the tear drop 
figure is thought to indicate an abnormally 
deep acetabulum but not necessarily a pro- 
trusion of the femoral head. The semilunar 
surfaces of the acetabulum which bear the 
transmission of pressure may retain the head in 
a normal relationship even though the acetabu- 
lum is excessively deep. The acetabular fossa 
of such an acetabulum shows increased depth 
and is filled with fat and areolar tissue. Thus 
two factors must be present for the primary 
form of this disease to develop, namely, a 
deepened acetabulum and a femoral head dis- 
placed toward the medial border. The latter 
suggests an alteration or destruction of the 
lunate weight-bearing surfaces of the acetabu- 
lum. A very marked inversion of the tear drop 
figure usually also presents an inward dis- 
placement of the femoral head. Thus the term 
protrusio acetabuli is poor as it does not 
describe the complete picture, 
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Another method of determining the presence 
of an abnormally deeply seated head with a 
protrusion is the employment of the CE angle 
of Wiberg. This angle which expresses the 
femoral head relationship to its articulation 
with the acetabulum has been widely used in 


TABLE I 
SUMMARY OF CASES REPORTED 


CE Angle 
Age at Side 
Case No. | Age | Onset of In- 


Symptoms! Ristt| Leit | Volved 


1 8 7 40 40 | Bilateral 
2 14 12 70 55 | Bilateral 
3 22 11 55 57 | Bilateral 
4 39 31 43 47 | Bilateral 
5 16 16 20 65 | Left 

6 48 48 55 45 | Bilateral 
7 59 55 45 55 | Bilateral 


the past to diagnose subluxations or hip 
dysplasia with shallow acetabula but can 
also be used to indicate a too deeply seated 
head. 

This CE figure which measures the angle 
between a perpendicular drawn through the 
geometric center of the femoral head and the 
outer edge of the acetabulum was noted by 
Wiberg to range from 20 to 46 degrees in 
normal adults, with an average of 36 degrees. 
Severin extended the use of the CE angle to 
children. Children from six through thirteen 
years showed a range of from 15 to 40 degrees, 
with an average of 30 degrees. Children over 
fourteen years of age showed adult values. 
Table 1 indicates the CE angle for the cases 
reported in this series. 

A rotengenographic study of the CE angle 
of seventy patients without complaints refer- 
able to the hips was undertaken. The average 
CE angle was 33 degrees. In three instances the 
CE angle measured greater than 45 degrees. 
Only one patient showed a CE angle over fifty, 
both hips of this patient showed a fully 
developed acetabular protrusion. This patient 
was a woman, aged forty-one, without second- 
ary joint changes. 

Secondary arthritic changes are commonly 
encountered with protrusio acetabuli in later 
life. The acetabular floor becomes thickened 
and sclerotic while the joint space diminishes 
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Fic. 1. Case 1. Showing early protrusion. 


and osteophytes develop along the outer edge 
of the acetabulum and the femoral head. The 
outline of the acetabulum develops more fully 
on the medial and inferior surfaces, becoming 
semi-circular. This finding is not usually seen 
in arthritis without inward protrusion and is 
due to a more widespread contact between the 
head and its socket. 

Seven patients with deepened acetabula and 
inward protrusion of the femoral heads of the 
primary type have been intensively studied. 
All of the patients were women and six of the 
seven reported cases showed bilateral involve- 
ment. Six of the patients were Negroes. This 
incidence has not been previously reported 
and we are unaware of its significance. The age 
of our patients varied from eight to fifty-nine 
years. The ages of onset of clinical symptoms 
varied from seven to fifty-five years and oc- 
curred at or before adolescence in four of 
seven cases. The exact age of onset in the 
three patients reporting symptoms after adoles- 
cence is difficult to ascertain but the deform- 
ity was present for at least eight years in 
one case. 


CASE REPORTS 


Case 1. C. J., an eight year old Negro girl, 
was admitted for study of a limp associated 
with pain referred to the left hip joint. It was 
noted by her parents that she presented an 
increasing lumbar lordosis during the past 
year. Up to the onset of her present complaints 
the child had suffered no significant illnesses. 
The family history was negative for diseases 
related to the musculoskeletal system. Exami- 
nation revealed a thin, tall girl, with a markedly 
increased lumbar lordotic curve, who walked 


Fic. 2. Case 1. Showing advancement of the process 
six months later. 


with a limp, favoring the left lower extremity. 
The spine was normally mobile as was the 
right hip joint. The left hip showed limitation 
of flexion and abduction. Blood count and 
differential as well as urinalysis were within 
normal limits. Sedimentation rates were ele- 
vated on several occasions, averaging 26 mm. 
per hour (Wintrobe method). Tuberculin tests 
were negative in all dilutions. The serologic 
tests for syphilis and a vaginal smear for 
gonococcus were negative. Roentgenograms of 
the hips revealed a bilateral deepening of the 
acetabula with deeply imbedded femoral heads 
and a well developed inner acetabular wall. 
(Fig. 1.) No secondary changes were noted in 
the hip joints. The CE angle on the left and 
right sides was 40 degrees. Six months after the 
original films this angle showed an increase to 
55 degrees on the right and 50 degrees on the 
left. (Fig. 2.) An increased lumbar lordotic 
curve with a mild scoliosis of the lumbar spine 
to the left was noted. Films of the chest and 
skull were negative. 

Comment: From a study of the available 
literature this is the youngest patient with a 
primary protrusion of the acetabulum yet to 
be reported. 

Case ut. J. F., a fourteen year old Negro 
girl, had been complaining of pain and stiffness 
of both hips progressing slowly for two years. 
During this period she was treated with trac- 
tion and bedrest in another institution. No 
past illnesses were recorded. Her menses began 
at the age of thirteen. There was no family 
history of diseases related to the locomotor 
system. The right hip was fixed in neutral 
rotation in 150 degrees’ extension; the left hip 
flexed to 130 degrees and extended to 145 
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Fic. 4. Case 1v. Eight years prior to the develop- 
ment of acute symptoms. 


degrees and showed a markedly reduced range 
in all other planes of motion. The limb lengths 
were equal and there was slight atrophy of the 
right calf and thigh. The remainder of her 
joints were normally mobile and _ painless. 
Roentgenograms revealed bilateral pelvic pro- 
trusion with narrowing of the hip joints and 
slight flattening of the inner acetabular wall 
and the medial surface of the head. (Fig. 3.) 
The CE angle was 70 degrees on the right and 
55 degrees on the left. No abnormalities were 
encountered in the blood picture, urinalysis, 
serum calcium, phosphorus or alkaline phos- 
phatase. The Kolmer and Kline tests were 
negative and the highest sedimentation rate 
17 mm./hour. Treatment consisted of pre- 
liminary traction followed by nylon hip 
arthroplasties from which the patient is now 
convalescing. 

Case uit. L. H., a twenty-one year old 
Negro woman, complained of stiff hips of 
several years’ duration. At the age of eleven 
she was hospitalized elsewhere for a disturbance 
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of the right hip which was stretched and then 
treated for a three-year period in traction and 
casts. She was finally discharged, walking with 
crutches. Following this treatment a gradually 
increasing stiffness of both hips occurred. 
Examination revealed both hips to be fused 
in full extension in a neutral position. No other 
joints were involved. Roentgenograms revealed 
bilateral protrusio acetabuli with a CE angle 
of 55 degrees on the right and 57 degrees on 
the left, with marked secondary arthritic 
changes in the hip joints. Both limbs were of 
equal length and knee function was normal. 


Fic. 5. Case 1v. After development of secondary joint 
changes. There is no further progress of the protrusion. 


Blood counts and urinalyses, protein deter- 
minations and serum calcium, phosphorus, and 
alkaline phosphatase were within normal 
limits. The Kolmer and Kline tests were nega- 
tive and the corrected sedimentation rate, 
15 mm./hour. In June, 1951, a Vitallium cup 
arthroplasty was done on the right hip and 
afforded an opportunity to inspect the joint. 
The joint line was thinned and scarcely detect- 
able, with little remaining cartilage. The 
acetabulum was deep but otherwise no abnor- 
malities were noted. Microscopic sections of 
joint tissue and the subjacent bone were not 
remarkable; cultures of the hip joint were 
negative. 

Case iv. M. E., a thirty-nine year old 
white woman, complained of back pain and 
right knee pain. At the age of thirty-one a film 
of the pelvis, taken elsewhere, showed inward 
protrusion of the femoral heads without 
secondary joint change. (Fig. 4.) There were 
mild symptoms of stiffness at that time refer- 
able to her back and hips. Several years later 
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Fic. 6. Case v. 


she began to complain of back pain which 
responded somewhat to conservative measures 
but later recurred in association with right 
knee pain. 

On examination she walked awkwardly. The 
right hip was fixed in a flexed position of 120 
degrees while the left showed a range of motion 
from go to 180 degrees with marked restriction 
of rotation. 

Roentgenograms showed bilateral intrapelvic 
protrusion of the femoral heads with arthritic 
changes. (Fig. 5.) The degree of protrusion was 
no greater than that shown on the films taken 
eight years previously but severe degenerative 
changes were now superimposed. The CE angle 
on the right was 43 degrees, on the left 47 
degrees. Both hips showed new bone prolifera- 
tion extending the superior acetabular lip 
laterally so that it approached the superior 
surface of the neck. The inner wall of both 
acetabula was displaced medial to the inner 
pelvic wall. Treatment consisted of traction, 
manipulative therapy and an acetabuloplasty 
on the right which allowed an increase in joint 
function. Her subsequent course over the next 
four years changed little. 

Comment: Films of this patient taken eight 
years prior to her acute symptoms showed the 
protrusion. There was no further deepening of 
the acetabula over a span of eight years 
although marked degenerative changes de- 
veloped and the heads lost their hemispherical 
shape. 

Case v. N. M., a sixteen year old Negro 
girl, stated that she had increasing difficulty in 
walking due to stiffness of the left hip for the 
past four months. The stiffness was first noted 
following an attack of joint pain involving the 
left shoulder and knee; this episode was accom- 


pained with fever but without joint swelling or 
redness. She was treated by her local doctor 
with bedrest and salicylates. A diagnosis of 
rheumatic fever was made. The attack was the 
first of its kind lasting two weeks and on 
becoming ambulatory again the hip disability 
was first noted. The patient was delivered of a 
normal full term child at the age of fourteen. 
There is no family history of disease of the 
musculoskeletal system. Physical examination 
was negative except for the left hip which 
demonstrated no motion, being fixed in flexion 
of 160 degrees and in 10 degrees of abduction 
and 20 degrees of external rotation. 

Roentgenograms showed an intrapelvic pro- 
trusion of the left femoral head with a CE 
angle of 65 degrees on the left and 20 degrees 
on the right. (Fig. 6.) There was evidence 
of narrowing of the left hip joint and some 
early flattening of the head. Films of the 
cardiac silhouette indicated a mild degree of 
mitral stenosis. An electrocardiograph showed 
a normal tracing. The sedimentation rate was 
markedly increasing (42 mm.), blood serology 
negative, vaginal smear negative for gono- 
coccus, serum calcium, phosphorus and alkaline 
phosphatase within normal limits. 

Treatment consisted of traction and bedrest 
over a period of several months, with little 
change in the roentgenogram or clinical find- 
ings, following which the patient refused 
further treatment. 

Comment: This patient suffered an overt 
attack of acute rheumatic fever four months 
prior to the first x-ray films. Whether acetabu- 
lar protrusion was related to this or antedated it 
is a point of interest which cannot be answered. 

Case vi. A. A., a forty-eight year old 
Negro woman, complained of moderately 
severe backache of four months’ duration 
following a hysterectomy for uterine fibroids. 
She also stated that her right knee has been 
occasionally painful for the past eight weeks. 
There was no history of any pain, stiffness or 
disability relative to her joints prior to the 
present complaint. There was no pertinent 
family history. Examination of the spine 
revealed spasm and tenderness in the lumbo- 
sacral area associated with an_ increased 
lordosis. There was a normal range of spinal 
mobility but mild restriction of abduction 
was noted in both hips. She lurched slightly 
when walking. The Trendelenburg test was 
positive on the right. Roentgenograms showed 
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a bilateral protrusio acetabuli with slight 
hypertrophic changes in the hip joints and in 
the lumbosacral apophyseal facets. (Fig. 7.) 
The CE angle measured 55 degrees on the right 
and 45 degrees on the left. The patient was 
fitted with a back support which controlled 
her back pain. However, she is still bothered 
with pain radiating to the knee on the right 
which restricts her walking to less than a 
quarter of a mile. 

Comment: This patient gave no history of 
hip disability prior to eight weeks before 
examination. There were few physical findings 
and the films of her hips showed only mild 
degenerative changes although the protrusions 
were moderately severe. 

Case vit. C.B., a fifty-nine year old Negro 
woman, was first seen because of pain and 
stiffness of the left hip of four years’ duration. 
There was no history of injury or previous 
disease related to the skeletal system. The 
patient denied any pertinent family history. 
The pain had gradually increased until it now 
almost completely incapacitated her. Exami- 
nation revealed the patient to stand with the 
left hip flexed and the trunk inclined forward. 
Motion in the left hip was mildly painful with 
flexion to 90 degrees and extension to 140 
degrees. The left hip was fixed in 10 degrees 
of adduction and neutral rotation. The right 
hip showed moderate restriction of rotation 
and abduction. There was also some restriction 
of spinal motion. Roentgenograms revealed 
a bilateral intrapelvic protrusion with marked 
arthritic changes in the left hip and mild 
changes on the right and changes of a moderate 
degree in the lumbar spine. The CE angle was 
45 degrees on the right and 55 degrees on the 
left. 


OBSERVATIONS 


Gilmour believes that the primary form of 
this condition is a result of an acceleration 
of primary epiphyseal ossification in the pelvis 
replacing the resistant cartilage with new 
vascular and plastic bone which undergoes 
molding from weight bearing. Rechtman re- 
garded it as a congenitally deep acetabulum 
resulting from overgrowth of the innominate 
bone. Three of his five cases gave a pertinent 
familial history. Schaap’ concurs in this 
viewpoint. 

No definite light can be cast on the etiology 
of this condition from the material presented. 
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It is strongly suspected that all such cases of 
primary protrusion of the hip joint occur at a 
young age and that the protrusion, once 
developed, does not often continue to increase. 
Schaap reported a woman of forty-five. years 
followed for five years with no further pro- 
trusion. Case tv in this series showed no further 
progression of the protrusion over an eight- 
year period. Golding* made a five-year follow 
up on a woman, aged forty, and did not note 
any further progression of the protrusion. On 
the other hand, Case 1 in this series, a girl of 
eight years, has shown progression of her 
protrusion. Ghormley and Flashman! followed 
a twelve year girl for one year, noting progres- 
sion of the deformity. The preponderance of 
young girls with bilateral involvement without 
an infectious or traumatic incident and without 
joint involvement elsewhere who complain of 
gradually increasing disability as the deformity 
progresses would suggest that we are dealing 
with a developmental or congenital change 
localized to the hip joints. Such changes may 
be akin to those which occur in a slipped 
femoral epiphysis, the primary changes occur- 
ring in a period of rapid growth and involving 
the cartilages and bones of the structures form- 
ing the hip joint. In our present state of 
knowledge the treatment of this condition, if 
diagnosed early in a young individual faced 
with the prospect of further deformity in the 
immediate future would most logically be 
restriction of weight bearing and traction. 
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THE most common sign in cancer of the breast is a lump. Axillary glands 
may be involved and the lesion may still be operable. Automatically, we 
know there are no communications between these axillary glands and those 
normally situated above the clavicle. Therefore, if the supraclavicular 
glands are obviously involved by metastases, it means that cancer of the 
breast has already spread into the thorax and has then reached the supra- 
clavicular glands via the upper intercostal spaces. Such a case is obviously 
inoperable and chest films will usually prove this actually to be the case. In 
the so-called operable cases some surgeons prefer preoperative irradiation 
and radical mastectomy, reserving postoperative radiotherapy for recurrent 
cases only. The practice seems a good one provided one can be sure of the 
diagnosis before surgery. If a frozen section is taken for biopsy purposes 
and it turns out to be malignant, I think the surgeon should immediately 
proceed with a radical mastectomy and then the radiotherapy will neces- 
sarily have to be a postoperative procedure. In more advanced cases and 
especially in younger women, I also believe x-ray castration should be done. 
I believe it helps to prevent recurrences. (Richard A. Leonardo, M.D.) 
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EPIDERMOID CYST OF THE TERMINAL 
PHALANX OF A FINGER 


WITH A REVIEW OF 1HE LITERATURE 


IsapORE ZADEK, M.D. AND HersBert G. COHEN, M.D. 


New York, New York 


PIDERMOID cyst of the distal phalanx 
E is a rather infrequent entity and not 

many cases have been reported. The 
incidence of the lesion is greater in the soft 
parts without bony involvement. The earliest 
report in the literature of this condition was 
that described by Wernher in 1855.' Other 
reports of this pathologic entity were made by 
such men as Rizet,? Muron,? Gillette, Masse,® 
Troquart® and Gibier.’ 

Reverdin® gave one of the most graphic 
descriptions of this tumor as to pathology, 
diagnosis and treatment, and reviewed the 
literature up to the date of his article. Since 
then other reports have appeared describing 
epidermoid cyst.*- More recent cases were 
presented by Sonntag,’ Friedlinder,'? Ham- 
mann, Harris,’® Behrens,”° Curtis and Owen,?! 
Wien and Caro,” Bissell and Brunschwig,”* and 
Yachnin and Summerill.*4 

Nomenclature. Various terms have been 
used to describe this pathologic entity. In 
the French literature Rizet? referred to them as 
dermoid cysts, and Troquart® and Reverdin® as 
epidermic cysts. Such terms as epidermoid 
(Franke''), traumatic epithelial cysts (Garre’), 
atheroma (Schweninger™) and traumatic epi- 
dermoid (Blond”) have appeared in the German 
literature to describe this entity. The English 
terminology has been that of implantation 
cyst (Sutton), implantation dermoid (Bur- 
rows’) and epithelial cysts of traumatic origin 
(McCarthy”). 

Age and Sex. A review of the cases re- 
ported reveals that these cysts have not been 
observed in children and are rarely found in the 
adolescent. 

@ Garre® studied thirty-five reported cases, and 
in this series only three were women. AI- 
though the authors’ review does not reveal 
such a marked predominant ratio, the inci- 
dence of men having this entity has been found 
to be™greater than that of women. This is 


readily understandable in view of the more 
hazardous occupations of men. 

Role of Trauma. It is interesting to note 
that with the greater number of men affected 
one can look for trauma as a possible relative 
cause. Wé6rz!? in a review of fifty-five cases 
found that twenty-four patients had a history 
of trauma. Behrens” first made the interest- 
ing observation that the trauma was more apt 
to be blunt than sharp, with which Wien, 
Caro”® and the authors concur. In a review of 
the literature the authors found that working 
people were the predominant group affected 
with epidermoid cyst. These cysts tend to, 
occur in the fingers and the palms of the hand, 
that is, the exposed areas of the body. Sonntag" 
reported a case involving the middle phalanx of 
the ring finger, although the terminal phalanx 
is most often affected. 

The appearance of the tumor in the reported 
cases varies from several months? to thirty-four 
years” following trauma. Sonntag" reported a 
case in which trauma had taken place twenty- 
four years before. However, the usual elapsed 
time of previous trauma and the appearance of 
the cyst is that of one year or more. 

Theories. Franke! believed that these tu- 
mors for the most part could be traced back to 
an embryonal anlage in the form of cones of 
epithelium originally destined for the creation 
of glands that became coiled. These coiled 
embryonal collections of cells remained intact 
and continued to develop in extrauterine life 
either of their own accord or in response to a 
stimulus such as a blow or pressure. Franke 
believed that trauma played a small part in 
these tumors. Reverdin® was of the opinion 
that trauma played the predominant role in 
the development of this tumor. He believed that 
trauma to the epidermis caused it to be torn 
and epidermis to be deposited deeply in the 
subcutaneous tissue where the cyst formed. 
Reverdin cites the work of Gross*® who was the 
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first to expound the theory of trauma. Garre,® 
Hammann*® and Behrens” also were of the 
opinion that epidermoid cyst is the result of 
trauma. 

Experimental Work. Masse, at the French 
Congress of Surgery in 1885, announced that he 
had been successful in producing artificial 
dermoid cysts. He introduced the fragments of 
tissues or limbs of rats into the abdominal 
cavity of other rats, thus producing artificial 
dermoid cysts. By introducing under the skin 
of white rats the strips of skin from young rats, 
he was able to produce pearly, transparent 
tumors.’ This experiment seemed to sub- 
stantiate the trauma theory of Gross and 
Reverdin. 

Kaufmann first experimented with newborn 
dogs or those only a few days old, but these 
animals soon died. His experiments with older 
dogs and rabbits were no more successful in 
that the wounds suppurated. Kaufmann then 
turned to combs and wattles of hens and 
roosters which were entirely free from hairs 
and presented a smooth field of operation. He 
was able to produce a cyst from the trans- 
planted epidermis.” 

Schweninger, in dogs and rabbits, made a 
circular incision around a piece of skin or a 
breast nipple and the incision wounds were 
drawn together over the excised skin, leaving 
the detached piece in subcutaneous position. He 
was thus able to produce cysts that at times 
contained hairs and sebaceous glands in the 
wall, while fat and cholesterol were found in the 
lumen.” 

Pels-Leusden, in an address before the Free 
Society of Surgeons of Berlin on June 19, 1905, 
cited his experiments using rabbits’ ears. He 
made sharp incisions in the skin of rabbits’ 
ears and placed platelets of magnesium in the 
superficial layers of the cutis. In the early 
stages examination revealed partial epidermiza- 
tion around the foreign body, while in the later 
stages there was complete development of a 
normal epidermis with all of the strata. Pels- 
Leusden believed that isolated epidermis or 
fragments die without exception, while epi- 
dermis with a tiny bit of cutis heals in position 
and gives rise to the formation of an epithelial 
cyst. Pels-Leusden in his work stated that a 
prerequisite for the success of his experiment 
seemed to be that the cavities should be formed 
in the region of the appendages of the skin and 
that they be preserved for a time by means of a 
foreign body." 


Hesse in his experiments agreed with Pels- 
Leusden. In his experiments, using forty-seven 
rabbits, Hesse showed clearly that epitheliza- 
tion occurred only at sites of injury to the 
appendage; uninjured appendages did not 
epithelize. The wider the injury, the more 
extensive and more fully developed was the 
epidermization.® 

Appearance. Grossly, the epidermoid cyst 
is a small rounded or oval tumor. It varies in 
size from that of a pea to that of an almond. 
It consists of a hardish covering filled with a 
whitish content similar to that of sebaceous 
cysts. A review of the literature discloses that 
the content of the cysts has been described 
variously as whitish, pasty, similar to grease, 
sometimes yellowish, clotted, meliceric. In 
exceptional cases the content was found covered 
with calcium or even completely calcified. 
The content of one of the cysts operated upon 
by Rizet was compared to the pit of a peach. 
This suggests an osteoid osteoma. 

Microscopically, the tumor is composed of a 
cystic cavity with a whitish keratinized mem- 
brane and horny debris. The absence of hair or 
other skin appendages differentiates it from 
dermoids, while the character of the wall 
clearly separates it from simple sebaceous 
cysts.*! 

Treatment. Recurrences have followed re- 
moval of the bone cyst by curettage. When a 
phalanx is involved, the phalanx should be 
excised in most cases. 


CASE REPORT 


N. L., a fifty year old male, was first seen 
May 25, 1950, after the little finger of his right 
hand had been struck by a leverage rope. The 
patient experienced great pain and tenderness 
in the finger, especially upon pressure. 

Three or four days prior to the injury he had 
hit the end of the same finger when he was 
picking up something from the floor. The finger 
hurt a little at this time. Prior to this incident 
the patient had never experienced any difficulty 
with the finger. 

On examination the terminal portion of the 
little finger was found to be enlarged, especially 
in the transverse diameter. The nail of the 
little finger on the right was half again as large 
as that on the left. From the distal inter- 
phalangeal joint outward, the finger was one- 
third larger than the left. It was not discolored. 
The nail was deformed, being bowed, with the 
apex presenting on the dorsum. The base of the 
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Fic. 
with a pathologic fracture. 


nail on the radial side was very sensitive but 
no definite mass could be felt. Pulsation in the 
terminal phalanx could be obtained for a few 
days following the injury but could not be 
demonstrated at a later date although the 
patient complained ofa “hammering”’ sensation. 

Radiograph (Fig. 1) showed a loss of sub- 
stance in an oval area involving the middle 
portion of the terminal phalanx throughout 
almost its entire diameter. It appeared in the 
form of a letter “C” with an open defect on 
the radial side 34 inch long. On the ulnar side 
the thin wall of the cavity had been fractured, 
there being no bony wall on the radial side. 
Except for the pathologic fracture, the lining 
of what seemed to be a cystic area was quite 
smooth and there was no evidence of invasive- 
ness. At both the proximal and the distal 
portions of the terminal phalanx there was 
intact bone somewhat less than 4 inch in 
thickness. 

It was suspected that the lesion was an 
epidermoid cyst. The pathologic fracture was 
recognized as being due to the recent trauma. 

Operation was performed on June 13, 1950. 
The distal phalanx was amputated. Upon ele- 
vation of the soft tissue surrounding the bone 
a white substance was extruded which looked 
like cold cream. Investigation revealed this 
substance to be encapsulated in a cyst, the wall 
of which was a glistening, white, fibrous ma- 
terial. The cyst was readily removed from its 
nail bed. 
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1. X-ray films showing destructive lesion of the distal phalanx of the little finger 


Fic. 2. Microscopic section showing the cystic wall. 
Above this are bony trabeculae, subcutaneous tissue 
and skin. 


Pathologic report of the operative speci- 
men was as follows:* The gross specimen con- 
sisted of part of a phalanx including several 
bits of bone. Under the nail there was a cyst 
lined by a whitish keratinized membrane 
measuring .9 by .6 cm. in its greatest dimen- 
sions. The cyst was filled with a scaly material. 


*The pathologic report was done by Dr. H. Jaffe. 
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Its wall was thin and showed no induration; 
the adjacent bone showed pressure erosion. 
Microscopic examination (Fig. 2), low power, 
showed an epidermoid inclusion cyst with a 
keratinized membrane. 

The patient made an uneventful recovery. 
When last heard of one year postoperatively 
he was working in a defense factory. 


SUMMARY 


1. The authors have presented a case of 
cyst of the epidermoid bone of the terminal 
phalanx in a finger. 

2. French, German, English and American 
literature has been reviewed. Epidermoid cyst 
of the bone is a rare entity. 

3. The entity is seen predominantly in 
adults, rarely in adolescents and almost never 
in children. Men are more commonly affected 
than women, especially those whose work 
involves trauma such as metal workers, watch- 
makers and surgeons. The trauma is more apt to 
be blunt than sharp. 

4. Appearance of the lesion following trauma 
is usually about one year, although the extremes 
may vary from a few months to as long as 
thirty-four years. The case reported existed 
for some time although the symptoms were 
present for only a few days. The symptoms were 
due to a pathologic fracture. 

5. Theories are discussed, i.e., whether or 
not the cysts are due to trauma or are of 
congenital origin. 

6. This entity is commonly found in the 
terminal phalanx although it has been reported 
in the middle phalanx. 

7. Experimental work in the field is de- 
scribed and discussed. 
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ASTROCOLIC fistula is an uncommon 
( complication of carcinoma of the gastro- 
intestinal tract. Because of the extreme 
state of malnutrition and icachexia seen in 
patients with advanced malignancy who pre- 
sent this syndrome, the operative mortality to 
date has been prohibitive. Only five patients 
surviving resection have been reported. For 
this reason we wish to add the report of another 
patient with gastrocolic fistula secondary to 
carcinoma, who has survived resection. 

Incidence and Etiology. Haller was the first 
to describe gastrocolic fistula in 1775.' We have 
found recorded 156 cases of fistula secondary to 
carcinoma of the stomach or colon. Before 
gastroenterostomy was widely used in treating 
peptic ulcer, gastrocolic fistula was most fre- 
quently reported as a complication of advanced 
tumor or rarely as a complication of benign 
ulcer. Bec? in 1897 classified sixty-two such 
cases. Of these, forty-three were due to cancer 
of the stomach or large bowel, twelve to gastric 
ulcer, five to abscess within the peritoneal 
cavity, one to tuberculous peritonitis and one 
to gastric tuberculosis. A study of 501 autopsies 
for gastric cancer at that time by Brinton® 
showed eleven (2 per cent) with gastrocolic 
fistula. Following the rise in popularity of 
gastroenterostomy for ulcer the great majority 
of gastrocolic and gastrojejunocolic fistulas 
encountered have followed posterior gastro- 
enterostomy. Very rare causes reported are 
syphilis, pancreatic tumor, retroperitoneal sar- 
coma, ulcerative colitis, stomal ulcer following 
gastric resection and perforated diverticulitis 
of the colon.4~* 

Carcinoma of the stomach is a more frequent 
etiologic factor than carcinoma of the colon. In 
a series of eighty-four cases Chavannaz® found 
thirty-eight due to gastric cancer and only six 
due to cancer of the colon. The fistula may 
result from contiguous growth of the tumor as 
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it penetrates all layers of the adjacent viscus 
and undergoes necrosis. Chronic ulceration of 
the primary tumor may also occur with resulting 
peritoneal reaction, organization of exudate, 
adherence of adjacent organs and eventual 
perforation into the lumens of these organs.’ 
The communication between the stomach and 
the colon may be through a wide stoma or 
through a long narrow tract, usually between 
the greater curvature of the stomach and the 
splenic flexure or transverse colon.” The tract 
is usually part of the neoplasm and is lined 
with tumor cells. 

Pathogenesis. The direction of the alimen- 
tary flow in these cases has long been a subject 
of controversy. For many years it was believed 
that gastric contents were shunted directly into 
the colon. This short circuiting of the gastro- 
intestinal tract in combination with a marked 
degree of irritation caused by the gastric juices 
was thought to be responsible for the serious 
and rapidly fatal state of malnutrition which 
occurred. In 1920 Bolton and Trotter!! ob- 
served rapid improvement following cecostomy 
in a patient with a gastrojejunocolic fistula, and 
they postulated that the flow was from the 
colon into the stomach. They were not able to 
find undigested food or excessive fat in the 
feces. This theory was supported by Pfeiffer 
and Kent"? who noted immediate cessation of 
diarrhea and improvement of the state of 
health following proximal colostomy. Other 
observers (Mathewson,'* and Barber and 
Madden") showed that barium meal often 
failed to enter the fistula while a barium enema 
almost invariably demonstrated it. Kiskaddon, 
Templeton and Renshaw" reported that in 
eleven patients studied barium meal passed 
into the small bowel, but in only two instances 
did small amounts of barium pass directly 
through the fistula into the colon. Following 
barium enema it flowed through the fistulous 


* From the Fifth Surgical Service, Boston City Hospital, and The Department of Surgery, Tufts College Medical 
School, Boston, Mass. 
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tract into the stomach in all eleven patients. 
These authors studied seven dogs with surgi- 
cally created fistulas and concluded that ali- 
ment sufficient to maintain nutrition passed 
into the small intestine while the small amount 
of food directly shunted into the colon was too 


mittent or absent altogether and constipation, 
in fact, may be present. In a review of the 
literature Mathewson!* reported that when 
diarrhea was present, the gastrocolic opening 
was large or there was some obstruction to the 
normal flow of gastric contents through the 


TABLE I 


PREVIOUSLY REPORTED CASES OF GASTROCOLIC FISTULAS SECONDARY TO CARCINOMA IN WHICH 
PATIENTS SURVIVED SURGICAL RESECTION 


Name of Author Type of Case 


Surgical Treatment 


End Result and Follow-up 


Verbrugge?! Carcinoma of colon 

Pfeiffer'® Carcinomatous mass 
involving colon and 
stomach 

Zanca”? Carcinoma of colon 


Gabridzhanian?* | Carcinoma of colon 


Partial gastrectomy with partial 
colectomy (end-to-end anasto- 
mosis) 

Preliminary transverse colostomy; 
partial gastrectomy and partial 
colectomy (end-to-end anastomo- 
sis) 

Partial gastrectomy and partial 
colectomy (end-to-end anastomo- 
sis) 

Local resection of the gastrocolic 
fistula was apparently done (de- 
scription not clear) 

Primary diverting colocolostomy 


Died 14 mo. later from recurrent 
carcinoma and pneumonia 


Uneventful convalescence; no fol- 
low-up 


Good health for 2 mo., post- 
operative observation 


Died in 3 yr. from a recurrent 
gastrocolic fistula secondary to 
tumor 

Good health for 6 wk., postoper- 


Brunschwig** Carcinoma of colon 
(splenic flexure) 


by another surgeon; sleeve resec-| ative observation 
tion of stomach, partial colec- 
tomy, partial pancreatectomy, 
splenectomy and resection of a 
segment of diaphragm 


insignificant to produce the characteristic 
syndrome. The regurgitation of colonic con- 
tents into the small intestine caused marked 
derangement of the digestive and absorptive 
mechanism of the bowel by injury and patho- 
logic changes in the mucosa. Violent peristalsis 
was initiated causing food to be rapidly moved 
along the alimentary tract. Barium has been 
reported to have passed from the upper jeju- 
num to the lower ileum within three minutes." 
One has only to place a stethescope on the 
abdomen of the patient to realize the marked 
degree of hyperperistalsis which is present. 
Symptoms. Initial symptoms are referable 
to the primary disease. Following the develop- 
ment of gastrocolic fistula, however, the 
devastating syndrome is characterized by foul 
eructations, weight loss commensurate with the 
diarrhea, steatorrhea, epigastric distress of 
varying intensity, dehydration, malnutrition, 
avitaminosis and anemia. Although diarrhea 
is usually described as an outstanding symp- 
tom, its presence is variable. It may be inter- 


pylorus. On the other hand, in enterocolic or 
gastrojejunocolic fistulas where a segment of 
small bowel was involved but was patent distal 
to the fistula, diarrhea was invariably present. 
He concluded that diarrhea was the result of a 
low threshold of irritability of the upper gastro- 
intestinal tract for colonic contents. 

Operative Procedures. The mortality re- 
ported for radical surgery for advanced car- 
cinoma with gastrocolic fistula has been high, 
and only five patients were reported as having 
survived the immediate postoperative period. 
(Table 1.) However, the abnormal communica- 
tion between the upper and lower gastrointes- 
tinal tract entails such disastrous effects upon 
body function that treatment is necessary and 
has little to lose in terms of patient survival. 
When a cure may be sought by extensive resec- 
tion, it is surely indicated. Even for palliation 
the slowly growing lesions of the left colon 
would seem to merit resection. 

In the surgical treatment of gastrojejunocolic 
fistula secondary to posterior gastroenteros- 
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tomy done for peptic ulceration, defunctioning 
colostomy as a preliminary procedure has done 
much to lower the mortality. It seems even 
more essential when the pathologic condition 
is a result of carcinoma. With proximal colos- 
tomy there is usually cessation of vomiting and 
diarrhea if these were present. The appetite 
returns and the patient gains in weight. Cor- 
rection of anemia and avitaminosis can be 
effected. Diversion of the fecal stream also 
lessens the degree of peritoneal contamination 
at the second stage procedure, and the inflam- 
matory processes which often accompany the 
chronic perforation of the neoplasm subside.” 
The objection’ that preliminary colostomy 
implies a third operation for closure of the 
colostomy with subsequent prolonged hospitali- 
zation is insignificant when one considers the 
seriousness of the disease and the almost 
miraculous improvement which usually follows 
colostomy. Baker’ and Hedin" advocated 
ileostomy on the ground that it accomplished 
the same result while its construction and 
eventual closure were more easily executed. 
Lahey et al.,'*”° by division of the terminal 
ileum and anastomosis of the proximal segment 
to the descending colon, diverted the fecal 
stream well beyond the point of fistula. They 
believe that this achieves the beneficial effects 
of proximal colostomy and not only eliminates 
a future operation for closure of the colostomy 
but also facilitates radical resection of the 
entire ascending and transverse colon. 


CASE REPORT 


C. B. (Boston City Hospital No. 1317232), a 
seventy-five year old white man, was admitted 
to the Fourth Medical Service on March 27, 
1949, complaining of weakness, postprandial 
epigastric distress, nausea and vomiting, and 
22 pound (10 Kg.) weight loss of six months’ 
duration. There was a slight increase in chronic 
constipation, and no diarrhea was present. 

Physical examination revealed a man in an 
early state of cachexia who appeared acutely 
and chronically ill. His temperature was 99.2°F. 
and pulse 72 (regular rhythm). Blood pressure 
was 116/48 and weight 117 pounds (56.4 kg.). 
Cardiovascular system showed only palpable 
peripheral arteriosclerosis and a long, soft, 
apical systolic heart murmur. The abdomen 
demonstrated constantly increased normal- 
pitched peristaltic sounds. There was vague 
right upper quadrant tenderness on deep 
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palpation and a smooth, sharp, non-tender 
liver edge was palpable on deep inspiration. A 
poorly defined, non-tender, nodular mass was 
palpable in the left upper quadrant; this 
descended with respiration. Rectal digital 
examination demonstrated a symmetrically 
enlarged, smooth, rubbery prostate. 

Laboratory examinations revealed the follow- 
ing: Urine was normal (concentrated as high 
as 1.023); hemoglobin 5.2 gm., hematocrit 19 
per cent, red blood cells 2.0 by 10.6; blood 
smear showed marked variation in size and 
shape of erythrocytes with hypochromia; 
icterus index, 5; non-protein nitrogen, 36; 
blood Hinton, negative; black stools and coffee 
ground vomitus guaiac 4 plus, with 6 units of 
free and 10 of combined acid in the vomited 
material. Subsequent preoperative studies 
showed CO, combining power of 54 volumes 
per cent, chlorides 113 mEq./L. and total 
serum protein of 4.7 gm. per cent; prothrombin 
was 63 per cent of normal and tourniquet test 
was negative. 

Diagnoses of obstructing carcinoma of the 
stomach, carcinomatosis from the colon and 
carcinoma of the pancreas were considered. 
During twenty-five days of study and prepa- 
ration before operation the patient received 
2,500 ml. of transfused blood with rise of 
hemoglobin to 10 gm. Upper gastrointestinal 
x-rays on the thirteenth day showed a 3 cm., 
rounded, diverticulum-like defect projecting 
to the left from the mid-greater curvature of 
the stomach. (Fig. 1), duodenal deformity 
suggesting healed, scarred duodenal ulcer and 
rapid gastric emptying. The greater curvature 
defect was interpreted as possible deep ulcer- 
ation into the gastric neoplasm. The amount 
of vomitus was increasing and contained red 
blood, and the character of both vomitus and 
eructations became feculent. On the nineteenth 
day gastroscopic findings were as follows: ‘On 
the posterior wall in the middle one-third of 
the stomach there is the opening (large) of a 
diverticulum through which fecal-like material 
extrudes. There is slight evidence of hyper- 
trophic gastritis about this opening. Diver- 
ticulum of stomach—? gastrocolic fistula.” 
Barium enema on the same day showed nearly 
complete obstruction to the passage of barium 
by an intrinsic tumor of the colon at the 
splenic flexure. A small amount of barium 
passed this point and entered the stomach. 
Accordingly, the diagnosis of carcinoma of the 
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Fic. 1. Roentgenogram after barium meal shows 
fistulous tract appearing as a diverticulum-like out- 
pocketing from the greater curvature of the stomach. 
At this examination barium was not seen to pass into 
recognizable colon. Examination of the resected 
specimen showed that the diverticulum pictured 
here was formed by extensive ulceration into the 
tumor itself. Barium enema films showed a fine 
trickle of barium entering the stomach and are not 
reproduced because of the detailed analysis required 
for interpretation. 


colon with invasion of stomach and gastrocolic 
fistula was established. 

On the twenty-sixth hospital day abdominal 
exploration revealed a 14 cm. tumor mass 
binding the splenic flexure of the colon to the 
posterior mid-portion of the stomach with 
adherence of the splenic pedicle and tail of 
pancreas. No nodal or distant metastases 
were obvious. A transverse Devine type 
colostomy was made. 

During fourteen days between colostomy 
and resection the patient was able to take only 
small amounts of food, and vomiting con- 
tinued to increase in severity. Blood, 2,000 ml., 
was given and the hemoglobin level was 
maintained near 10 gm. 

On the forty-first hospital day block resec- 
tion of the tumor mass was done including 
the lower two-thirds of stomach, the distal 
transverse and descending colon, the body 
and tail of pancreas, and spleen. The proximal 
stomach was anastomosed to the pyloric end 
and the distal sigmoid was brought out as a 
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mucous fistula through the lower left quadrant 
of the abdomen. 

Pathologic examination revealed a_ bulky 
carcinoma of the colon with direct extension 
to pancreas, hilum of spleen and stomach, and 
with perforation into the stomach. The fistula 
was 2 cm. in diameter. The greater omentum 
was present on the specimen and no involved 
lymph nodes were found. The margins of 
removed organs cleared tumor tissue by at 
least 5 cm. The tumor was thought to be 
slowly growing by histologic criteria. 

After operation the patient was kept on 
gastric suction intermittently for the first 
twelve days and maintained on parenteral 
fluids. At that time a gastrocutaneous fistula 
was evident, necessitating continuance of 
gastric suction. Subsequently the patient’s 
condition deteriorated rapidly with mental 
confusion, muscular weakness and lethargy. 
Electrocardiograms and flame photometric 
measurements of serum potassium levels indi- 
cated a deficiency staie. His response to 
parenteral potassium salts was dramatic and 
further recovery continued uneventful. 

By the sixty-third hospital day the patient 
was eating a good diet and had no drainage 
from the fistula. Following discharge from 
the hospital he gained 40 pounds (18.2 kg.). 
On May 8, 1950, right colectomy and ileo- 
sigmoidostomy were accomplished without 
incident. There was no evidence of recurrence 
of the tumor. 


SUMMARY AND CONCLUSIONS 


1. Gastrocolic fistula is a rare but disastrous 
complication to some cases of gastric and 
colonic cancer. 

2. Relative reported incidence from different 
causes and some rare origins of the lesion are 
presented briefly. Basic contributions to present 
understanding of pathogenesis and treatment 
are cited. Previously reported successful resec- 
tions for this lesion and for the similar syndrome 
of duodenocolic fistula are tabulated. 

3. Defunctioning colostomy or ileocolostomy 
seems mandatory and is usually immediately 
beneficial in these cases. Adequate resection 
of tumors should be attempted whenever cure 
may be sought and is probably desirable for 
palliation of slowly growing tumors of the left 
colon. 

4. The sixth reported case in which a patient 
survived resection, with a good result and 
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apparent cure after two years, is described. 
Etiology was carcinoma of the splenic flexure 
of the colon. 
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SOLITARY DIVERTICULITIS OF THE CECUM 


Harotp M. UNGER, M.D. 
New York, New York 


IVERTICULITIS of the colon has been 
D known to the literature since 1853 when 
Virchow? pointed out its occurrence in 
the sigmoid flexure and its less frequent pres- 
ence in other segments of the colon. Diverticu- 
litis of the cecum, although much less frequent, 
has been known as an entity since 1912 when 
Potier' described the first recorded case of cecal 
diverticulitis. 

It has been varyingly recorded that diver- 
ticulosis of the colon occurs in from 1 to 7 per 
cent* 4 of the population but the exact incidence 
is difficult to estimate because most of the 
studies which have been reported are based on 
x-ray findings and, in general, these studies are 
weighted because the x-rays have been taken 
on patients already manifesting gastrointestinal 
symptoms. Diverticulosis of the right colon is 
even less common than diverticulosis of the left 
colon and has been said to occur in about 2 per 
cent of cases in which left-sided colonic diver- 
ticula were present.** 

In the other portions of the colon the diver- 
ticula are most frequently multiple although 
solitary diverticulum has been described. In 
the cecum these diverticula are almost always 
solitary, and in all the cases previously reported 
and the cases presented herein it has been the 
rule to find only a single diverticulum. A few 
cases are reported in which there were asso- 
ciated diverticula in the ascending colon or even 
in the transverse or descending colon, but the 
cecum itself in almost every case contained 
only one diverticulum. 

Cecal diverticulitis is exceedingly uncom- 
mon, and until 1947 when Anderson® reviewed 
the literature and added nine cases of his own 
from the Mayo Clinic the total of reported 
cases was 100.7-* Since his comprehensive 
review there have been twenty-six additional 
cases in the literature.!*- Six cases have been 
seen on the Surgical Services of The Mount 
Sinai Hospital since 1933, bringing the total 
number to 132. 

Clinical Features. In colonic diverticula 
complications such as perforation, peritonitis, 
abscess formation, fistulization and obstruction 


produce the clinical problems. Similarly, the 
complications of cecal diverticula produce the 
symptomatology and necessitate surgical inter- 
vention. In the majority of cecal cases it is 
diverticulitis per se which causes the symp- 
toms. However, perforation of a diverticulum 
has been described six times and perforation 
with peritonitis twice. Gangrene of the diver- 
ticulum was seen on two occasions. Intestinal 
obstruction, a frequent complication of sigmoid 
diverticulitis, has never been reported. This is 
probably due to the large size of the cecum 
and to the fact that an inflammatory process in 
one part of its wall will therefore not occlude 
the intestinal lumen. In one instance a fistula 
between the terminal ileum and the diver- 
ticulum was noted. This was found in the third 
case of our own series. The details of these 
pathologic findings and other associated factors 
are found in Table 1. 

Etiology. The etiology of cecal diverticula 
is unknown and the process which produces the 
diverticulitis can only be postulated. In the 
vast majority of cases in which there was still 
sufficient tissue to identify the diverticular 
wall, these diverticula represented true diver- 
ticula, i.e., their wall was composed of all layers, 
mucosa, muscularis and serosa. Greensfelder 
and Hiller’® suggest traction from adhesions or 
trauma to the cecum as a possible factor in the 
creation of cecal diverticula. However, this 
would explain only those cases in which pre- 
vious surgery had been performed and would 
not explain the reason for the onset of inflam- 
mation. Waugh" raises the possibility of 
appendix duplex as an explanation for the 
presence of the diverticula. Stagnation of fecal 
matter in the diverticulum and ulceration of 
the mucosa may be an initiating factor in pro- 
ducing the diverticulitis. Obstruction by a 
fecalith has been found in an occasional case 
and may be the precipitating cause. Although 
any of these may be correct, the exact mecha- 
nism has not been clarified to this date. 
(Table 11.) 

Differential Diagnosis. Cecal diverticulitis 
is an important clinical entity because of its 
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extreme similarity and mimicry of acute ap- 
pendicitis. In Anderson’s series 84 per cent of 
the cases reported were diagnosed preopera- 
tively as some form of acute appendicitis and 
only 6 per cent were recorded as having a 
correct preoperative diagnosis. Acute appen- 
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nostic acumen has not progressed sufficiently to 
permit us to distinguish between the two 
diseases. 

Preoperatively this confusion with acute 
appendicitis is largely academic because in 
most instances the patient will be explored in 


TABLE I 
FEATURES OF INTEREST IN CASES OF CECAL DIVERTICULITIS FROM THE SURGICAL SERVICES OF 
MOUNT SINAI HOSPITAL, 1933-1952 


Age 
and 


Sex 


Hospital 
No. 


Preoperative 
Diagnosis 


Postoperative 


Findings Result 


Ileocolostomy with ex- 
clusion; appendec- 
tomy and closure of 
perforation 

Ileocolic resection; ileo- 
ileostomy 

Diverticulectomy and 
appendectomy 

Ileocolic resection 


455457 


355765 
435850 
513411 
630837 
616376 


Cecotomy and appen- 
dectomy 
Diverticulectomy 


litis 


Appendiceal abscess 


Periappendiceal stump 
abscess or neoplasm 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 


Appendiceal stump ab- 
scess; cecal diverticu- 


Died 8th postop- 
erative day 


Perforated diverticulum 
and abscess 


Cecal diverticulitis; ileo- 
cecal fistula 

Gangrenous cecal di- 
verticulum 

Gangrenous cecal diver- 
ticulum 

Cecal diverticulitis 


Died 16th postop- 
erative day 
Improved 
Improved 
Improved 


Cecal diverticulitis Improved 


dicitis in some form was the diagnosis in all but 
three cases since Anderson’s article, including 
our series. Therefore it is clear that in spite of 
the many recent surgical advances our diag- 


TABLE II 
TYPES OF OPERATIVE PROCEDURE 


Procedure 


Diverticulectomy 
Diverticulectomy and appen- 


w 


Drainage 

Closure of defect 
Exteriorization 

Ileocolostomy with exclusion. . . 
Cecotomy and appendectomy... 
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Appendicostomy............... 
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any event. However, once within the abdomen, 
the choice of therapy becomes paramount and 
here cecal diverticulitis must be distinguished 
from other diseases of the cecum in order that 
the proper procedure may be elected. Most 
important is the differentiation from ceca! 
carcinoma. In the presence of a large amount 
of inflammation and induration the similarity 
may be marked and the frequency with which 
hemicolectomy has been performed, on the as- 
sumption that carcinoma was present (twenty- 
six of 132 cases), indicates how difficult the 
differentiation may be. (Table 11.) Even with 
the aid of frozen sections such differentiation 
may still be extremely difficult if the site of the 
biopsy happens to enter inflammatory tissue at 
the periphery of a neoplasm. 

Ulcerative colitis, terminal ileitis, tubercu- 
losis and actinomycosis are other conditions 
producing inflammatory masses in the cecum 
but these are more readily identified by history 
and by the local pathologic condition. Simple 
ulcer of the cecum is a condition of unknown 
etiology which occurs even less frequently than 
solitary diverticulitis of the cecum but can be 
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confused readily." These ulcers, likened by 
some to duodenal ulcer, are almost always on 
the medial wall of the cecum just distal to the 
ileocecal valve, whereas the diverticula of the 
cecum, although they may occur on the medial 
wall, most frequently are located on the lateral 
or anterior wall. (Table 111.) 


TABLE 11 
LOCATION OF CECAL DIVERTICULA 
Ander-| Cases in 
Position son’s | Literature Author >| Total 

Series | since 1947 Series 
Lateral........ 15 3 I 19 
Anterior....... 8 3 2 13 
Posterior....... 5 1 o 6 
Medial......... 5 o I 6 
Anterolateral. .. 2 o o 2 
Posterolateral . . 2 1 o 3 
Anteromedial. .. I I I 3 


In cases in which the exact diagnosis is not 
clear grossly, cecotomy is a valuable maneuver 
and should be performed in order to see the 
mucosal side of the lesion in question. Often 
the diverticular orifice will be easily demon- 


strable and the diagnosis then becomes 
self-evident. 


CASE REPORTS 


Following are brief résumés of the cases in 
our series: 

Case 1. (No. 455457.) This patient was a 
sixty year old white woman who entered the 
hospital with complaints of generalized ab- 
dominal pain and fever for three or four days 
before admission. Physical examination re- 
vealed temperature of 101°F., pulse 88, respira- 
tion 20 and blood pressure 140/60. Examination 
of the abdomen revealed a tender mass in the 
right lower quadrant and generalized abdomi- 
nal tenderness. There were no other abnor- 
malities. White blood count was 10,500, with 
76 per cent polymorphonuclear leukocytes. 
Urine showed no abnormality. On April 20, 
1940, the patient was explored through a right 
lower rectus incision. A normal appendix was 
removed. On the lateral cecal wall there was an 
inflammatory mass surrounding a perforated 
cecal diverticulum. This was entered during 
the dissection and after closure and drainage 
of the area. Ileotransverse colostomy with 
exclusion was performed in order to prevent 


further contamination from the area of the 
diverticulum. Postoperatively the patient did 
poorly; severe toxic psychosis developed and 
she died on the eighth postoperative day. At 
autopsy the cause of death was found to be 
peritonitis due to dehiscence of the suture line 
at the site of the closure of the cecal perfora- 
tion. In addition to the solitary cecal diver- 
ticulum there were several diverticula in the 
ascending and descending colon. 

Case ut. (No. 355765.) This was the first 
admission of a sixty-four year old white man 
who had a previous appendectomy and chole- 
cystectomy. During the six months before 
admission he had had three attacks of severe 
lower abdominal pain without fever. Following 
the last attack one week before admission the 
pain persisted and there was tenderness in the 
right lower quadrant. On admission a mass 
which was somewhat tender was palpated in 
the right lower quadrant. Preoperative barium 
enema showed a defect in the cecum but 
opinion was divided as to whether this repre- 
sented a neoplasm or periappendiceal abscess. 
White blood count was 8,500, with 68 per cent 
polymorphonuclear leukocytes. Stools were 
guaiac negative. On August 17, 1933, the 
patient was explored through a right lower 
rectus incision. The right lower quadrant was 
the seat of an abscess. A fistula between the 
terminal ileum and the cecum was also demon- 
strated. This was divided, the opening in the 
ileum closed and a side-to-side ileo-ileostomy 
performed proximal to this closure. An ileocolic 
resection distal to this area was then per- 
formed. The pathologic report revealed diver- 
ticulitis of the cecum with a fistula into the 
terminal ileum. Postoperatively the patient did 
well for about a week, after which bilateral 
bronchopneumonia developed. He died on the 
sixteenth postoperative day. No autopsy was 
obtained. 

Case 11. (No. 435850.) This was the first 
admission of a thirty-two year old man in 
whom generalized abdominal pain developed 
twenty-four hours before admission. The pain 
went into the right lower quadrant ten hours 
before admission. He was nauseated but did not 
vomit. Physical examination revealed a tem- 
perature of 100.6°F., pulse 100, respiration 32 
and blood pressure 104/50. On abdominal 
examination there was moderate tenderness 
and voluntary spasm in the right lower 
quadrant. There was no rebound tenderness 


American Journal of Surgery 


My 
~ 
| 
& 
| 
> 
ibs 


and no masses were palpable. There were no 
other pertinent findings. On February 5, 1939, 
the patient was explored through a right lower 
rectus incision. A normal atrophic appendix 
was found adherent to a small anterior cecal 
inflammatory mass composed of a gangrenous 
diverticulum coming out of the anterior 
taenia. The diverticulum was excised and the 
base inverted into the cecum. A_ routine 
appendectomy was also performed. The patient 
had an uncomplicated postoperative course 
and was followed up for two years, during which 
time he remained asymptomatic. 

Case tv. (No. 513411.) This was the first 
admission of a fifty-six year old woman who, 
six days prior to admission, took a laxative 
because of constipation and shortly after noted 
sharp right lower quadrant pain which per- 
sisted and increased in severity until admis- 
sion. She was anorectic but did not vomit and 
had no bowel movement for six days. Physical 
examination revealed a temperature of 100°F., 
pulse 86, respiration 20 and blood pressure 
164/94. Her abdomen was soft but there was 
severe, diffuse right lower tenderness and a 
questionable mass in the right lower quadrant. 
There was slight rebound tenderness in the 
right lower quadrant. White blood count was 
18,000, with 73 per cent polymorphonuclear 
leukocytes. Urine was normal except for mild 
glycosuria. On November 22, 1943, the patient 
was explored through a right lower rectus 
incision, and opposite the ileocecal valve an 
inflammatory mass the size of a silver dollar 
was found. Because of the suspicion that the 
mass might be neoplastic, an ileocolic resection 
was performed. The pathologic report revealed 
acute gangrenous cecal diverticulitis in a soli- 
tary cecal diverticulum and a normal appendix, 
ileum and colon. Postoperatively the patient 
did well except for mild phlebothrombosis 
which subsided under conservative therapy. 
Postoperative barium enema showed no other 
diverticula. She was followed up for two years 
and remained asymptomatic. 

Case v. (No. 630837.) This was the first 
admission of a twenty-eight year old Negress 
with a twenty-four-hour history of crampy, 
lower abdominal pain which shifted to the 
right lower quadrant twelve hours before ad- 
mission. There was no nausea, vomiting or 
change in bowel habits. She was eight months 
postpartum and had: been nursing her child 
up to the time of her admission. Physical ex- 
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amination revealed a temperature of 98.8°F., 
pulse 64, respiration 20 and blood pressure 
116/74. Her abdomen was soft and there was 
direct, referred and rebound tenderness in the 
right lower quadrant. A mass was felt by some 
observers in the right lower quadrant. The 
remainder of the physical examination was 
non-contributory. White blood count was 
16,700. Urinalysis was negative. On September 
12, 1951, the patient was explored through a 
right McBurney incision. The cecum had an 
inflammatory mass on its anteromedial aspect. 
Because the exact nature of the lesion could 
not be determined, a cecotomy was performed 
and a diverticular opening demonstrated. 
Diverticulectomy was not performed because 
it was believed that spontaneous subsidence of 
the inflammation would occur. Appendectomy 
was performed and the appendix showed only 
periappendicitis. Because of persistent low 
grade fever and failure of the right lower 
quadrant mass to resolve, the patient was given 
a course of sulfasuxidine (4 gm. four times 
daily) for five days. On this regimen her 
temperature returned to normal and the mass 
resolved. At follow-up five months postopera- 
tively she was found to be asymptomatic. 
Case vi. (No. 616376.)* This fifty-two 
year old man was admitted eight months after 
having been operated upon, for acute gan- 
grenous appendicitis. At that time an appen- 
dectomy using the ligature and drop technic 
was performed. There was no evidence of a 
cecal diverticulum at this operation. Two days 
before the second admission he began to have 
crampy right lower quadrant pain. Physical 
examination on admission revealed a tempera- 
ture of 99°F., pulse 80, respiration 20 and blood 
pressure 115/70. Examination of the abdomen 
showed the presence of a tender, orange-sized 
mass in the right lower quadrant and the re- 
mainder of the abdomen was soft and non- 
tender. The rest of the examination was non- 
contributory. White blood count was 11,100 
with 73 per cent polymorphonuclear leukocytes 
and the urine was negative. X-rays were sug- 
gestive of a foreign body in the right lower 
quadrant and a barium enema was reported 
as showing a small trickle of barium leaving 
the confines of the cecal wall. The patient was 
explored on September 29, 1950. There was an 
inflammatory mass in the region of the ileo- 


*This case is being published elsewhere by Dr, 
Edward Jemerin of Mount Sinai Hospital. 
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cecal juncture. This was found to surround a 
solitary cecal diverticulum on the anterior 
cecal wall. No appendix stump was seen; and 
since no diverticulum was seen at the time of 
the first operation, it is possible that some 
trauma to the cecum at that time might be 
implicated as the cause of this diverticulum. 
The diverticulum was excised and the cecum 
closed in two layers. The patient did well post- 
operatively and has had no symptoms of 
recurrence. 


COMMENTS 


Analysis of these cases reveals several things 
of interest. The age distribution of the patients 
is the same as in the previously reported cases, 
ranging from twenty-eight to sixty-four years. 
The sex distribution was also similar, males and 
females occurring in equal frequency. All of the 
cases were suspected to have acute appendicitis 
except for those who had had a previous appen- 
dectomy, and those cases were thought to 
have an inflammatory process related to the 
appendiceal stump. There was one case, that 
of Costin and Gaston (Table 1) in which a 
diagnosis of carcinoma of the cecum was made. 
This was entertained because of the suspicious 
picture seen on a preoperative barium enema. 
In this case it was necessary to perform ileo- 
colic resection because the cecal mass found 
at operation could not be distinguished from 
carcinoma. Only the pathologist could identify 
the whole process as cecal diverticulitis. The 
pathologic findings in Case 1 are unusual. 
This case represents the only one reported in 
which fistulization has been described. The 
two deaths in our series were in patients who 
were seriously ill and who died of peritonitis 
before the time when antibiotics were avail- 
able. Both of these patients had ileocolic resec- 
tions and this emphasizes the point that a 
major procedure such as this should be viewed 
with disfavor for a benign process like cecal 
diverticulitis. 


CONCLUSIONS 


From the foregoing it can be seen that diver- 
ticulitis of the cecum, although uncommon, is a 
clinical condition worthy of mention because 
of its frequent confusion with acute appendi- 
citis and because of the problem in therapy 
which it poses. At the present time it would 
seem that the procedure of choice is diverticu- 
lectomy. Incidental appendectomy can be per- 


formed at the same time with little added risk 
since the cecum will already have been opened 
in the performance of the diverticulectomy. 
The choice of using or not using this procedure 
must rest with the preference of the individual 
surgeon. Ileocolic resection should be reserved 
for cases in which carcinoma of the cecum can- 
not be ruled out at the operating table. If the 
diverticulum is very close to the ileocecal valve 
and excision might compromise the patency of 
this structure, simple drainage of the inflamed 
area may be adequate. In the occasional case 
in which such a situation may be found, one 
may elect to do an ileocolic resection if the 
patient’s general status and anatomic configu- 
ration will make this a safe procedure in the 
face of unprepared bowel. The antibiotics now 
in vogue should be used in the event that peri- 
tonitis is also present, although once the focus 
of infection has been removed, the body will 
readily cope with the infection in most cases. 
The prognosis is uniformly good after the 
immediate postoperative period and _ recur- 
rences are not recorded. 


SUMMARY 


1. A review of the literature concerning 
cecal diverticulitis since 1947 with the addi- 
tion of six cases from the Surgical Services of 
Mount Sinai Hospital, is presented. 

2. The similarity of this disease and acute 
appendicitis, and the other interesting clinical 
features are discussed. 

3. Diverticulectomy is considered to be the 
treatment of choice. 
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OnE group in Norway now treats early cases of cancer of the cervix 
with radium, and after two months they perform a “ prophylactic hysterec- 
tomy.” This is not a Wertheim operation but a simple, total enucleation of 
the uterus. Specimens removed showed a positive biopsy in one-fifth of the 
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(Richard A. Leonardo, M.D.) 
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RHYTIDOPLASTY 


Witson A. SwWANKER, M.D. AND D. McCu.LtacH Mayer, D.D.S., M.D. 
New York, New York 


HE purpose of this article is to present an 
illustrated step technic for rhytidoplasty 
which might be followed as a more or less 
standard procedure disregarding the numerous 
minimal individual variations. A review of the 
preoperative preparation of the patient will be 
included for completeness. 

Before the patient is brought to the operating 
room, the face and neck are thoroughly washed 
so that all traces of cosmetics have been re- 
moved. The hair must be cut anterior of and 
above the auricle for about 2 cm. leaving any 
remaining hair long. The hair in the post- 
auricular area should be shaved approximately 
1 cm. above the mid-auricular line. The re- 
maining hair must be fastened up out of the 
operative field in one or another of the following 
methods: The hair may be held up with ad- 
hesive tape fastened just above the shaved 
areas to hold the hair away from the ears. 
If it is preferred that adhesive tape not be used, 
the hair can be held up with a type of rubber 
cap similar to a bathing cap. Bandaging 
the head may also aid in keeping the hair out of 
the operative field. However, none of these 
methods are as satisfactory as the use of 
adhesive tape itself. It is almost impossible 
to keep the field entirely free of hair. This is 
particularly true in women by whom staunch 
objection will be made even to the afore- 
mentioned preparation. In men there is much 
less of a problem. It should be realized that 
surgery must be performed in a relatively 
contaminated field. This relative contamina- 
tion by the hair may be combatted by frequent 
applications of antiseptic solutions to the hairy 
areas and by the prophylactic use of anti- 
biotics. The antiseptic solution used here, as 
in any other skin wash, should be of a colorless 
or untinted variety. It is always well not to 
camouflage skin color with tinted preparations. 


Preoperative medications are employed ac- 
cording to the type of anesthesia. Although 
either local or general anesthesias may be used, 
local anesthesia is most efficacious and elimi- 
nates the hazards of a general anesthesia. Ifa 
local conduction anesthesia is to be used, it is 
well to have the patient arrive in the operating 
theater in a deeply narcotized state. This 
may be accomplished with 3 gr. of a barbiturate 
such as nembutal,® seconal or amytal given 
orally one and a half to two hours before 
the surgery, supplemented by morphine sulfate, 
14 and/or 1¢@ gr., and scopolamine, 450 gr. 
one-half hour before surgery. 

When the well narcotized patient comes into 
the operating theater, the surgeon should care- 
fully check the operative field to assure himself 
that sufficient hair has been removed and that 
the remaining hair is held out of the field as 
much as it is possible. The area is cleaned 
with liquid soap, rinsed with water and cleansed 
with alcohol. This ts followed with an applica- 
tion of any one of the acceptable antiseptics 
such as colorless aqueous solution of zephiran. 
All soap must be carefully removed as traces 
will jeopardize the antiseptic’s value. This 
preparation is usually done by the assistant or, 
if desired, by the surgeon before he has pre- 
pared himself for surgery. It is well to 
remember that it is necessary to consume as 
much time scrubbing the face as would be used 
in the preoperative scrubbing of the hands. It 
is always well to place a short piece of 14 inch 
gauze packing or cotton into the external 
auditory canal before the preparation of the 
face. This is replaced with a fresh piece at the 


time of draping and remains throughout the 
operation to prevent blood from collecting in 
the deeper recesses of the external auditory 
canal. ‘Accumulations of blood in the eyes or 
ears lead to very annoying postoperative 
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usual head and body drapes. 

The anesthesia, if induced by the local 
infiltration method, is begun in the preauricular 
region with the use of a 25 gauge 5¢ inch needle. 
Either monocaine, xylocaine or procaine may 
be used. As a large quantity of the anesthetic 
agent will be needed, it is well to use not more 
than a 1 per cent solution to which epinephrine ° 
(1:100,000) has been added. This is an ideal 
situation in which to use hyaluronidase (150 
units to 25 cc. of anesthetic solution) as it 
diminishes the quantity of anesthetic solution 
required. The peau d’orange infiltration is 
effected along the line of theincision. Through 
this anesthetized area 2 to 3 inch needles are 
used to anesthetize the skin to the lateral 
canthus of the eye, the full cheek to the naso- 
labial fold, the oral canthus and the mid-mental 
region. The neck is anesthetized to the midline 
submentally and well down along the neck 5 to 
6 cm. The whole postauricular shaven area is 
anesthetized in the same manner. The helix of 
the auricle is anesthetized so that it may be 
retracted with hooks during the operation. 

Following the anesthetization of the cheek 
there is usually temporary facial palsy. This 
is evidenced not at the time of infiltration but 
somewhat later. This should cause no concern 
on the part of the surgeon for he should have not 
involved the tissue deeply enough to injure 
any of the branches of facial nerve. 


OPERATIVE PROCEDURE 


Incision. Incision is begun in the temporal 
region superior to the preauricular area about 
2 cm. It is brought down to the superior 
meloauricular fold across the crus of the helix in 
the small fold that is usually present at this 
junction, along the inner edge of the crus of the 
helix, into the supratragal incisure, along the 
inner edge of the tragus, out onto the melo- 
auricular fold at the intertragal notch, along the 
fold in front of the lobe around posterior 
following the attachment of the lobe into the 
postauricular region. The incision extends 
cephalad just posterior to the postcephalo- 
auricular fold up to a point horizontally oppo- 
site the upper limits of the tragus where it 
curves in a graceful arc posteriorly onto the 
nape of the neck until it has reached a point 
about 1 cm. above the level of the lobe of the 
ear. The tip end of the incision should curve 
upward as this will enhance the closure. At no 


June, 1953 


point along the incision should an angle occur. 
This is particularly true posteriorly when the 

incision leaves the immediate postauricular 

area and: swings out onto the head. The 

exposure for the postauricular incision is 

enhanced by drawing the auricle forward with a 

couple of skin hooks. (Fig. 1.) 

Undermining. The skin is undermined 
through the superficial subcutaneous layers to 
within a short distance of the lateral canthus 
of the eye and along a line extending from the 
point near the nasolabial fold and the oral 
canthus. If the chin is heavy or wrinkled, the 
infralabial or mental region may be under- 
mined. The neck is undermined from the sub- 
mental region well down onto the neck and 
around to the postauricular incision. This 
describes extreme limits of undermining and 
frequently they may be less as it varies with the 
case. The undermining may be done with a 
scalpel but blunt dissection with scissors is 
preferable as there is less hemorrhage. The 
skin must never be split as there is a possibility 
of slough wherever epidermis is pulled over 
areas capable of producing epidermis. The 
undermining is not carried deeper than the 
immediate subcutaneous level as there is danger 
of involvement of a branch of the facial nerve. 
The depth of undermining is slightly deeper 
under hair-bearing skin so that the hair follicles 
are not injured; this is especially true in males. 
If the undermining is deep, more hemorrhage 
will occur because in the deeper subcutaneous 
tissue larger vessels will be opened. The minimal 
hemorrhage that occurs is controlled by wet, 
hot saline sponges. There is rarely any necessity 
for the ligation of bleeding points. If some ooz- 
ing exits, the bleeding point may be coagulated 
with electrocoagulation. However, all bleed- 
ing must be controlled as dangerous postopera- 
tive sequelae may occur. Collections of blood in 
the neck may cause asphvxiation due to pres- 
sure on the trachea. Elsewhere the blood clots 
are ideal media for a nidus of infection. Special 
care should be taken in the neck region over the 
sternocleidomastoid muscle as a_ luxuriant 
venous plexus is very superficial. If complete 
hemostasis is effected, there is no indication for 
the use of drains. (Fig. 2.) 

Stretching Technic. The freed skin is drawn 
backward over the auricle until the desired 
tension has been acquired. This is gauged by the 
close observation of the palpebral and oral 
fissures. Tension may be applied until the 
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onset of distortion at either or both of these 
points. No further tension is permissible. 
This tension is best applied by attaching two 
Allis clamps to the skin edge, one at the level of 
the crus of the helix and one in the post- 
auricular region where the incision swings 
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Above this area the redundant skin takes a 
generally triangular shape. This is now excised 
again following the outline of the original 
incision. Well spaced simple sutures of No. 
6-0 surgical nylon again approximate the 
edges. (Fig. 5.) 


Fic. 1. The incision. Dotted line indicates extent of undermining. Fic. 2. The undermining procedure. 


away from the ear. These clamps are pulled 
upward and backward at approximately a 60 
degree angle. The angle of pull on the posterior 
clamp is a little greater than that on the 
anterior clamp. At this point the auricle is 
nearly covered with the facial skin. An on-end 
mattress suture of No. 3-0 braided black silk 
is placed postauricularly where the incision 
swings out over the neck. This is the major 
posterior retention suture, as it maintains the 
skin tension. A third Allis clamp is applied at 
the level of the intratragal notch. It is pulled 
upward and backward parallel to the first 
anterior clamp. The skin is incised with a 
scissor from its free border anteriorly to the 
level of the incision at the supratragal notch. 
A second silk suture is placed here. (Fig. 3.) 

Excision of Skin. The redundant skin 
between the two preauricular sutures is cut 
carefully following the line of the original 
incision. No further tension is applied at this 
point. The edges are sutured with well spaced 
simple sutures of No. 6-0 surgical nylon. 
(Fig. 4.) 


Inferior to the previous two areas is another 
roughly triangular portion of skin that is to be 
excised. Care must be exercised at the lower 
reaches of this excision as the cut must pass 
just below the lobe of the auricle and into the 
postauricular area. If too much skin is 
removed at this point, the lobe of the auricle 
is apt to be pulled down out of position. Usually 
there is very little redundant skin to be 
removed in the postauricular cephaloauricular 
fold. The edges are approximated with single 
sutures of No. 6-0 surgical nylon. It is essential 
to evert the skin edges carefully along the lobe 
in order to retain a normal ear. This is especially 
true in women as they will undoubtedly wish to 
wear earrings later. 

An Allis clamp is now placed halfway between 
the posterior retention suture and the end of the 
original incision. The redundant skin is re- 
moved after an incision at its mid-point. The 
two triangles are then excised. The remaining 
skin edges are approximated with No. 6-0 
nylon sutures. (Figs. 6 to 8.) 
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Fic. 3. Retention sutures to support the repositioned skin. Fic. 4. Initial skin excision. Fic. 5. The skin ex- 
cision continued. Fic. 6. Excision of the remaining preauricular skin. 
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Fic. 7. Preauricular suture and excision of skin about lower ear. Fic. 8. Excision of postauricular skin. Fic. 
g. Introduction of a through and through mattress suture to create the pretragal fold. Fic. 10. Complete 
operation. 
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Special Thagal Suture. At this time atten- 
tion is returned to the pretragal region. At this 
point a through and through mattress suture 
is inserted from the skin through the tragal 
cartilage and the lining of the external auditory 
canal. The suture is tied over a small piece of 
gauze. This forms the normal fold that is 
usually present at this point. This suture is 
placed about 1 cm. from the edge of the tragal 
border. (Fig. 9.) 

Suturing. The sutures of No. 6-0 surgical 
nylon are placed closely along the entire 
incision. These are simple sutures placed so that 
the skin edges are slightly everted. This is 
accomplished by inserting the needle at an 
angle just to the skin surface. The knot is tied 
close to the skin on either side of the incision. 
The most difficult sutures are those placed 
along the tragus as they are actually in the 
external auditory canal. The skin at this point 
is very friable and care must be taken that the 
needle does not tear the tissues. (Fig. 10.) 

Dressing. The skin of the face and neck is 
rolled with a sponge toward the incision to 
extract any blood that may have collected 
beneath the skin. The gauze packing is removed 
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from the external auditory canal. The area is 
inspected for any blood that might have col- 
lected. A fresh gauze packing strip is placed 
lightly into the canal. The incision is covered 
with lightly impregnated vaseline gauze or 
similarly impregnated gauze such as furacin® or 
zerofoam gauze. A folded towel is placed over 
the side and the head is turned so that the 
other side may be operated upon. After both 
sides are completed, fluffed gauze is laid over 
this gauze and held in place by bandage, plain 
or elastic. Ice bags to the face help control 
postoperative edema. The bandage is left in 
place for about three days. Sutures are removed 
at intervals of five, seven and ten days. Those 
which might leave suture marks are removed 
first, especially if there is no tension. Others 
may be removed less hurriedly. 

There is a tautness of the face after the 
swelling has subsided which is particularly 
noticeable from the tenth to the fourteenth day. 
The swelling of the face will be present for 
three weeks to one month, depending upon the 
amount of undermining accomplished an/or the 
vagaries of the individual. 
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USE OF AN ENDOTRACHEAL INFLATABLE CUFF IN 
TREATMENT OF ESOPHAGOTRACHEAL FISTULAS 
AND IN ROUTINE TRACHEOTOMIES* 


SAMUEL I. GUEST, M.D. AND WILLIAM HILDEBRAND, JR., M.D. 
Buffalo, New York 


SOPHAGOTRACHEAL fistulas are not 
E rare, and when they occur, are a great 

source of annoyance and discomfort to 
the patient. The patient is unable to eat; the 
drainage from the pharynx runs down into the 
trachea, resulting in severe coughing spasms 
almost to the point of exhaustion. The ordinary 
routine packing of the fistula with vaseline 
gauze does not always prevent pharyngeal 
drainage from getting into the trachea and 
healing time is also considerably delayed. It is 
for this reason that our cases are being pre- 
sented. There is also the therapeutic possibility 
of the endotracheal cuff method being of con- 
siderable value in bulbar poliomyelitis and in 
head injuries where the patient has constant 
drainage of saliva and mucus into the 
trachea. 

In our cases tracheotomies were indicated 
as therapeutic and diagnostic measures, and 
in each case the excessive secretions resulted in 
partial obstruction of the respiratory airway. 
Standard Jackson tracheal tubes and inflatable 
endotracheal cuffs were used. These cuffs were 
placed on the distal ends of the Jackson tubes 
and the corners of the cuffs were anchored with 
rubber cement. To facilitate the introduction 
of the cuffed tube, the usual tracheotomy was 
modified by the excision of a section from each 
of two tracheal rings. This cuffed tube was then 
introduced and the cuff inflated with 5 to 
8 cc. of air and clamped with a small forceps. 
If coughing occurred after insertion of the tube 
and inflation of the balloon, a few minims of 
I per cent pontocaine was allowed to run down 


the side of the tracheotomy tube. In order to 
minimize the effects of pressure on the trachea 
the balloon was deflated for ten minutes every 
four hours. Aspirated material which collected 
above the cuff was removed periodically by 
suction applied to a No. 16 French catheter. 
The tracheobronchial tree below the cuff was 
aspirated through the breathing tube as often 
as was necessary. The seal between the balloon 
on the trachea was not fluid-tight and per- 
mitted the passage of small amounts of ma- 
terials distalward. Also, some aspiration oc- 
curred during the deflation periods. However, 
the amount of serous aspiration was greatly 
reduced. Thorough suctioning above the bal- 
loon was carried out prior to deflation of the 
balloon to prevent sudden release of a large 
quantity of aspirate pooled above. The 
tube was removed daily for cleaning and 
resterilization. 

This modified tracheal tube has been used 
advantageously in three patients: one with 
bulbar poliomyelitis who manifested the serious 
sequelae of the aspiration of secretions; one 
with a tracheoesophageal fistula where drainage 
of secretions from the fistula down the trachea 
resulted in almost continuous coughing and the 
patient was unable to eat; and the third, a 
patient upon whom tracheotomy was performed 
for carcinoma and there was a marked over- 
flow of secretions into the trachea because of 
involvement of the upper esophagus by 
carcinoma. 

The following cases illustrate the modified 
tube in use: 


* From the Departments of Anesthesia and Otolaryngology, School of Medicine, University of Buffalo, N. Y. 
Reviewed in the Veterans Administration and published with the approval of the Chief Medical Director. The 
statements and conclusions published by the authors are the results of their own study and do not necessarily 
reflect the opinion or policy of the Veterans Administration. 
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CASE REPORTS 


Case 1. F.C. H. (admission No. 6391), a 
fifty-three year old white man entered the 
hospital on January 31, 1951, with the chief 
complaint of progressive hoarseness. Examina- 
tion of the larynx revealed the presence of a 
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necrotic pocket above the trachea was seen 
to be enlarging and a great deal of mucus was 
running into the trachea. It was obvious that 
the vaseline gauze pack was ineffective in 
preventing drainage into the trachea. The 
patient was quite uncomfortable, coughing 


Thyroid Cartilage 
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Fic. 1. Cuffed tube in place. 


large tumor and biopsy established the diag- 
nosis of well differentiated squamous cell 
carcinoma of the larynx. Therefore, total 
laryngectomy was performed under general 
anesthesia. 

The postoperative course was relatively 
uneventful until the eighth postoperative day 
when, after drinking a milkshake, the patient 
passed some clotted milk through the incision 
on the left side of the neck. The diagnosis of a 
pharongeal fistula was made. The following 
day, while the dressings and tracheotomy tube 
were being changed, a copious amount of 
mucous drainage was noted from the trache- 
otomy. The lungs, however, were clear. A 
Levin tube was inserted into the stomach for 
feeding purposes. The following day there was 
a considerable amount of drainage into the 
trachea from the pharynx through the now 
necrotic part of the trachea. A vaseline gauze 
pack was placed into the small cavity in the 
upper portion of the trachea from which the 
drainage had been coming. Two days later the 
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almost continuously and bringing up the 
mucoid material that was running down the 
trachea from the fistula. The patient was 
unable to eat. 

The following day showed no improvement 
although the patient had been on postural 
drainage for twenty-four hours. After forty- 
eight hours of postural drainage the patient was 
still no better. In fact, he showed great fatigue 
from constant coughing and lack of sleep. 

An inflatable endotracheal cuff was then 
placed on the No. 8 laryngectomy tube and 
the tube reinserted. (Fig. 1.) Eight cubic centi- 
meters of air were used to inflate the cuff. A 
small vaseline gauze pack was also placed in 
the fistula. Following this procedure the 
patient’s condition rapidly improved; his 
coughing spasms subsided and drainage into 
the trachea ceased although copious amounts 
kept draining externally. The laryngectomy 
tube and cuff were changed daily, usually early 
in the morning because the cuff of the trache- 
otomy tube had spontaneously deflated during 


4 : 
\) 
x 
3 wil 
ar 
Pooled Secretions \ 
E 
ge = 
| 
a 


794 


the night and the patient was experiencing 
coughing spasms. However, after reinsertion 
of a clean cuffed tube the spasms subsided 
and the patient appeared quite comfortable. 

From that time on the fistula gradually 
closed until on the thirtieth postoperative day 
the cuffed No. 8 laryngectomy tube was 
removed and a No. 10 was inserted without 
a cuff. 

The patient was now able to manage himself 
without a cuff on the laryngectomy tube and 
to care for his tracheotomy himself. He was 
therefore discharged from the hospital and told 
to return in two weeks, at which time it was 
found that the fistula had entirely closed. The 
patient did not experience any difficulties in 
eating a regular diet thereafter. 

‘Case ut. R. T. C. (Admission No. 10,059), 
a thirty-one year old white man, was admitted 
to this hospital with a diagnosis of bulbar 
poliomyelitis, with symptoms of six days’ dura- 
tion. He had difficulty in swallowing and re- 
gurgitated food through his nose. There was 
considerable accumulation of secretions in the 
oropharynx. The patient began to aspirate oral 
secretions because of his inability to swallow. 
Tracheotomy was performed and a No. 6 
tracheotomy tube was inserted, no cuff being 
placed on the tube at this time. Because of the 
patient’s very poor voluntary chest movements 
he was put in a respirator. The tracheobron- 
chial tree continued to be flooded with secre- 
tions and the routine suctioning was of little 
help in keeping the tracheobronchial tree dry. 
Bronchoscopies were performed daily and large 
amounts of mucopurulent discharge were 
removed. The tracheotomy tube was then 
replaced by a No. 6 tube with an endotracheal 
cuff in order to seal off the trachea from the 
pharyngeal secretions. The cuffed tracheotomy 
tube functioned so well that very little or no 
drainage appeared below it and the small 
amount of secretion that formed above was 
easily removed by catheter suction. Broncho- 
scopy five days later showed the tracheo- 
bronchial tree to be free from secretions. The 
following day the patient’s temperature began 
to come down, and within a week it was normal. 
The patient was then gradually weaned from 
the respirator and the nasogastric tube was 
removed as soon as he showed evidence of being 
able to swallow fairly well. The tracheotomy 
tube was removed approximately one month 
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later and the tracheotomy was allowed to close 
spontaneously. The patient then gradually 
became ambulatory and was started on 
intensive physiotherapy. 

Case ut. A. F. (Admission No. 11,796), 
a fifty-three year old white man, entered the 
hospital on November 20, 1951, with the chief 
complaint of hoarseness, dyspnea and difficulty 
in swallowing. He had generalized arteriosclero- 
sis and hemiplegia. A diagnosis of massive 
carcinoma of the right vocal cord was estab- 
lished. The lesion extended to the lateral 
pharyngeal wall and up to the tonsil involving 
the upper esophagus. Because of the patient’s 
progressive dyspnea, cyanosis and dysphagia, 
tracheotomy was performed and a nasogastric 
tube inserted for feeding purposes. Following 
the tracheotomy it was noted that fluid taken 
by mouth appeared at the tracheotomy tube in 
quantity, indicating overflow of secretions into 
the trachea because of involvement of the 
upper esophagus by carcinoma. After insertion 
of a cuffed tracheotomy tube the patient was 
no longer troubled by the overflow and the 
trachea remained dry. The cuffed tracheotomy 
tube was changed daily. On one occasion a new 
cuffed tube was not available and an ordinary 
tube was inserted. The patient remained 
comfortable for only three hours and then 
began to fill his trachea with aspirated secre- 
tions; another cuffed tube was then made avail- 
able and the patient had no further difficulty. 


CONCLUSION 


In this small series of cases the results of 
utilizing the Guedel-Water endotracheal cuff 
on a tracheotomy tube were so gratifying that 
the method is being adopted at this institution 
as a routine procedure. 


SUMMARY 


Three cases are presented which illustrate a 
mode of therapy for preventing pharyngeal 
drainage from getting into the trachea follow- 
ing tracheotomy. No special equipment or 
devices are required as all items are standard 
and found in any operating room. 

To our knowledge this is the first reported 
use of the Guedel-Waters endotracheal cuffs 
on tracheotomy tubes to prevent accumulation 
and aspiration of secretions in the tracheo- 
bronchial tree. 
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THE USE OF WIRE IN TENOPLASTY AND TENORRHAPHY * 


Atvin M. Arkin, M.D. AND Rosert §S. SirFERT, M.D. 


New York, New York 


adopted for use in all branches of surgery. 

Metallic alloys have been so standardized 
that it has been possible to classify various 
groups that are completely unreactive to tissue 
fluids. Devices have been employed for the 
replacement of normal parts in skull and bone 
defects, for internal fixation of fractures, 
permanent sutures, arterial anastomosis, re- 
placement of diseased bone and a host of other 
purposes. 

In these various roles metallic appliances 
have been used principally (1) as prosthetic 
devices to replace defects or diseased parts per- 
manently or (2) as interval devices to maintain 
the alignment of fractures or the apposition of 
arterial ends or wound edges until normal heal- 
ing has occurred. This investigation introduces 
a metallic appliance to serve as a prosthetic 
device in bridging tendon defects in tenor- 
rhaphy, which may have the further value in 
serving as a permanent prosthesis in tenoplasty 
procedures where tendon regeneration is not 
anticipated. 

Tendon defects frequently have been bridged 
successfully with free tendon grafts. Because 
of the strong tendency for reactive scarring 
and binding down of the graft, somewhat 
better results have been obtained when artificial 
tendon sheaths have been fashioned by the use 
of celloidin or metal tubes prior to tendon 
transplantation. However, limitations still 
exist in the size of the defect that can be 
bridged, the difficulty in inserting the graft 
directly into bone and the problem of revascu- 
larization and viability of the graft. 

The present investigation reviews our ex- 
periences with braided tantalum wire as a 
tendon prosthesis. Fine strands were carefully 
braided into a moderately pliable structure 
(Fig. 1) to give it greater resistance to fatigue. 
Physiologically the braid permits the ingrowth 
of connective tissue and tendon tissue into its 
interstices, allowing firm anchorage of the 
metal to the tendon. 


|: recent years metallic appliances have been 


* From the Orthopedic Surgery Department, Mount Sinai Hospital, New York, N. Y, 
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METHODS 


The long tendons of the upper and lower 
extremities in three large dogs and several large 
rabbits were isolated and tested in various 
ways. (1) A section of braided wire was im- 
bedded into the tendon by threading it in and 
out of the intact tendon. (2) Sections of tendon 
were excised, creating defects measuring from 
1.0 to 3.0 cm. in length, and braided wire was 
used to bridge the gap by suturing it with 
cotton into each tendon end. (3) One end of 
the braided wire was sutured into a proximal 
tendon stump; the other end of the wire was 
passed subcutaneously for variable distances 
from 1.0 to 5.0 cm., On occasion permitting the 
end to protrude through the skin. (4) Holes 
were drilled in spinous processes, iliac crests, 
humeri and ulnas of rabbits. Braided wire was 
passed through the holes and tied to itself, 
serving as a retentive device between two bony 
areas, often with a free end of wire lying along 
a subcutaneous channel. 

‘Sterile technic was employed. The animals 
were sacrificed after three months. 


RESULTS 


In no instance was there infection in the 
operative area. All wires were firmly bound 
into the tendon ends by dense connective 
tissue which had grown into the interstices of 
the braid. (Fig. 1.) The free expanses of wire 
that bridged tendon defects were always sur- 
rounded by loose connective tissue which 
attached itself to the surface of the braid and 
apparently partly grew into the interstices. 
The latter type of tissue differed from the dense 
bond at the tendon-wire junction. It resembled 
normal subcutaneous connective tissue and 
permitted a fair excursion of the wire. It was 
estimated that the excursion permitted by the 
loose connective tissue attachment to the wire 
was not remarkably different from the normal 
excursion of the tendon itself. 

Only two wires remained exiting through the 
skin. In all the other instances the dogs had 
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Fic. 1. Tantalum wire mesh in the tendon of a dog 
for three months. Loose connective tissue has grown 
into the interstices of the mesh, permitting a firm 
attachment to the tendon. 


succeeded in pulling them out. In these two 
instances at the site of emergence from the skin 
a small follicle of dense connective tissue had 
formed. The edges of epidermis covering the 
follicle were not attached to the wire. The wire 
itself had become fixed to the subcutaneous 
tissues and deeper dermal tissues which had 
grown into the interstices. A small excursion 
(1.0 cm.) of the wire was noted, allowed by the 
elasticity of the skin and the mobility of the 
subcutaneous tissue. The dermal attachment 
moved with the wire; the wire did not move in 
and out of a sinus channel. There was no evi- 
dence of infection at the site of exit through 
the skin. The wire was extremely firmly at- 
tached to the deeper layers of the skin and 
could not be withdrawn; as the wire was with- 
drawn through the skin it pulled the sur- 
rounding tissues with it, the skin and the 
subcutaneous tissues turning inside out like 
a stocking. 

Although the connective tissue binding the 
wire to the tendon by interstitial growth did 
not have the appearance of being as dense as 
normal tendon tissue, the hold afforded the 
wire to the tendon was surprisingly firm. The 
pull required to dislodge the wire from the 
tendon end depended upon the length im- 
bedded within the tendon. Specimens sup- 
ported 5 to 10 pound weights for sustained 
periods without any sign of disruption of the 
union. (Fig. 2.) 
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Fic. 2. Specimen shown in Figure 1 with weight 
attached to demonstrate the strength of attachment 
of wire mesh in the tendon. Sustaining weights of 
5 to 10 pounds usually failed to disrupt the attach- 
ment, the strength of which roughly paralleled the 
length of wire imbedded in the tendon. 


Bone did not grow into the braided wire. 
Wire that passed through the holes made in 
bone could be moved through a small excursion 
in its channel (about 0.2 cm.). Loose connective 
tissue had grown into the braid, firmly binding 
the wire to the bony channel. (Fig. 3.) When 
the wire was pulled out of the channel with 
force, bits of the connective tissue adhered 
both to the wire and to the bone (Fig. 4), 
indicating that the wire had been well fixed to 
the bone, and for practical purposes did not 
move significantly in and out of its channel. 
Microscopically there was no evidence of bone 
erosion or osteoclastic reaction. In fact, there 
appeared to be early sclerotic reaction along 
the borders of the channel. In general the wire 
that had been passed through bone and tied to 
itself had a firm purchase in the bone and 


could not be pulled free without fracturing the 
bone itself. 


SUMMARY AND CONCLUSIONS 


Braided tantalum wire* was employed as a 
prosthesis to bridge tendon gaps, to prolong 


*Supplied by Ethicon Suture Laboratories, Inc. 
Division of Johnson and Johnson, New Brunswick, N. J. 
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Fic. 3. Tantalum mesh wire in the ulna of a rabbit 
for three months. The wire is bound to the bony 
channel by loose connective tissue (A). 


divided tendons and to gain a purchase into 
bone in dogs and rabbits. 

In general the wire remained inert in the 
tendon, subcutaneous tissues and bone. Con- 
nective tissue easily grew into the interstices 
of the braid permitting firm fixation of the wire 
to the tendons. In the subcutaneous tissues, 
loose areolar connective tissue attached itself 
to the wire but did not materially diminish its 
excursion when compared to the excursion of 
the tendon in its normal function. Bone did 
not grow into the interstices of the wire as it 
passed through bony canals. However, the wire 


pa 


Fic. 4. Magnification (X 25) of channel in Figure 3 


after removal of the tantalum mesh wire by pulling it 
out forcefully. Note that some of the connective 
tissue binding the wire to the bone (A) remains 
attached to the osseous channel. 


did become well fixed to the bone by connective 
tissue. In two instances in which wire was 
permitted to protrude through the skin there 
was no evidence of infection. The excursion 
noted as it passed through the skin was that 
which was permitted by the elasticity of the 
skin and mobility of the subcutaneous tissues. 

Further investigation is indicated to deter- 
mine whether braided wire can be used for 
tendon prolongations in the human, particu- 
larly in reference to its possible application to 
prosthetic devices. 
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RECEPTACLE FOR THE COLLECTION OF BILE FOLLOWING 


OPERATIVE, PROCEDURES ON THE BILIARY TRACT* 


Harotp R. Browne, M.D. AND Davip J. LockE, M.D. 
Albany, New York 


INCE early ambulation has been uni- 
versally practiced, conventional methods 
for collection of bile following operations 


pressible so that it can hold an adequate 
amount of bile, (5) comfortable to wear and 
non-spillable in most positions the patient may 


Fic. 1. End view showing curvature of flask, and flat view showing the three 
tubes and four slots for holding adhesive. 


on the biliary tree have been far from satis- 
factory. Recent procedures,? in which such 
drainage tubes must be left in place over a 
period of months, pose a serious problem. The 
employment of the familiar bedside bottle is 
obviously cumbersome and completely im- 
practical when patients are out of bed shortly 
after operation. The Erlenmeyer flask is untidy, 
leaks upon motion, is very uncomfortable and 
tends to restrict the patient’s activity. Baby 
hot water bottles and other rubber containers! 
are prone to leak when compressed by the 
patient or his dressings. These flasks must be 
removed in order to be emptied, thus dis- 
turbing the patient and imposing extra work on 
medical personnel. 

The essayists believe that the requirements 
for such a bile-containing receptacle are as 
follows: (1) It must be leak-proof, light in 
weight and sturdy, (2) easy to apply or remove, 
(3) vented to prevent “‘air lock,”’ (4) non-com- 


desire to be in, and (6) may be drained without 
removing container or disturbing the patient. 

To fulfill the aforementioned criteria we 
have designed and successfully employed the 
container now described. The original idea 
dates back to the prohibition days when “‘hip- 
pocket flasks’”” were made to conform to the 
curvature of the body. The authors believed 
these features could well be incorporated into 
this problem. At first we obtained an old “‘hip- 
pocket flask”” and remodeled it as described 
herein. This container was used on several 
patients with such excellent results that with 
a few minor improvements its value was 
greatly enhanced. 

This container in the present form is made 
of rigid plastic material which is transparent, 
light in weight and strong. It is fastened to 
the patient and/or dressings by means of ad- 
hesive strips which fasten into slots built into 
the edges of the plastic container. (Fig. 1.) 


* From the Department of Surgery, Albany Medical College, Albany Hospital, Albany, N. Y. 
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Fic. 2. Patient in an erect position with the container 
partially filled. 


Three tubes are incorporated into the body of 
the receptacle. The bottom one is for drainage 
which is accomplished by placing a length of 
rubber tubing 114 inches long over this spout 
and clamping it off with a screw clamp. (Fig. 2.) 
There are two tubes on top; the right-hand one 
connects with the abdominal tube from the 
biliary tract while the other is partially shut 
off so that it acts as a small vent which pre- 
vents “air locking” and avoids back pressure 
on the fluid. To insure non-spillage we fasten a 
finger cot over this vent by means of a rubber 
band and with a good-sized needle prick a hole 
through it near the plastic tube. It is readily 
appreciated that when the bile is withdrawn a 
vacuum is created, thus shutting off the valve 
made by the finger cot. In order to obviate this 
difficulty the rubber cot may be held up so the 
vent is open _ it may be temporarily removed 
when the fluid is withdrawn. 

We have found that the arrangement permits 
from two to six hours’ accumulation without 
having to be drained. It holds about 8 ounces. 
Since it is transparent, these observations are 


Fic. 3. Shows patient resting on left side. 


easily determined and the bottle is not over- 
filled. The receptacle is not too large and bulky, 
conforming nicely to the patient’s abdomen, 
neither pressing against the rib cage nor inter- 
fering with the lower extremities in a sitting 
position. As shown in Figure 3, the patient 
may not only sleep on his back but also has 
the freedom of lying on his left side without 
any discomfort. 

We believe that the criteria enumerated 
herein have been fulfilled from a_ practical 
standpoint. The container is readily made up 
from only four curved, rigid, plastic parts and 
three plastic tubes. It has been favorably com- 
mented upon by patients and in our hands has 
proven most useful as well as inexpensive. 
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A NEW COMMON DUCT T-TUBE INTUBATOR 


Stpney Hirscu, M.pD. 
Cedarburst, Long Island 


N the operative management of the common 
duct the T-tube is most commonly used. 
I have frequently encountered some diffi- 


and short limbs is cut to make sure that there 
is no obstructing diaphragm and to ease the 
withdrawal of the tube at a later date. The 


Fic. 1. 


culty, as others have, inserting the T-tube into 
the common duct because the limbs of the T 
will not find their way easily into the proximal 
and distal portions of the duct no matter how 
the tube is manipulated. 

To facilitate introduction of the T-tube into 
the duct I have devised the instrument shown 
in Figure 1.* It is a simple device consisting of 
a long rod with a V-shaped spring at the end, 
the ends of the spring being fitted with small 
bulbous tips. The rod is longer than the long 
limb of the T-tube. 

In practice it is used as follows: The rubber 
of the T-tube opposite the junction of the long 


rod is threaded through the long limb of the 
tube pulling the springed ends into this long 
limb. Then the limbs of the T are approximated 
and the springed ends pushed into these limbs. 
These limbs are held together and placed over 
the opening in the common duct as the assistant 
holds the guide sutures. The limbs are placed 
into the duct; and as they are released, they 
will automatically assume their correct posi- 
tions proximally and distally. The end of the 
long limb of the T is grasped securely at its 
junction with the horizontal portion and the 
instrument withdrawn. 


* Manufactured by J. Sklar and Co., Long Island City, N. Y. 
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CONVERSION OF RECTAL COLON INTO FUNCTIONING 
URINARY BLADDER* 


ALEXANDER BRUNSCHWIG, M.D. 


New York, New York 


inal and pelvic cancer for palliative pur- 

poses the surgeon is frequently called upon 
to improvise procedures that are not antici- 
pated before the abdomen is entered. These 
improvisations are facilitated by a knowledge 
of what can or cannot be done, and by weighing 
the pros and cons before undertaking an 
operation that entails the creation of an ostomy 
of one type or another as part of the palliative 
procedure. 

The purpose of this article is to describe the 
feasibility of converting the lower pelvic colon 
into a functioning urinary bladder with 
sphincter control, a situation that was not 
anticipated before the operation. 


[ the radical excision of advanced abdom- 


CASE REPORT 


M. R., a fifty-one year old woman, five days 
before admission was subjected to exploratory 
laparotomy in another institution because of a 
large pelvic and lower abdominal mass. A 
large carcinoma arising in the sigmoid was 
encountered and the colon inadvertently 
entered. This opening was repaired and the 
operation terminated. Following this the tem- 
perature rose to 101° and 102°F., a fecal 
fistula developed and signs of peritonitis 
appeared. With vigorous chemotherapy and 
conservative management signs and symptoms 
of peritonitis subsided but the fecal fistula 
persisted. 

On admission to the author’s private service 
in the Memorial Center the recent laparotomy 
wound was found to be intact but in its center 
a large fecal fistula was noted about which 
the skin was red and edematous. The patient 
appeared somewhat cachectic. The lower ab- 
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dominal and pelvic mass, about 15 cm. in 
diameter, was noted. The temperature was 
101°F. Continuous hot moist dressings were 
applied to the lower abdomen. After a few 
days the patient was discharged, conservative 
management to be continued at home. Ten 
days later she was readmitted to the hospital 
for operation. 

On March 18, 1952, under general anesthesia 
with the patient in Trendelenburg position, 
the old lower midline scar including the fistula 
and a strip of abdominal wall 4 cm. in diameter 
was excised. A large irregular soft tumor was 
revealed, about 15 to 20 cm. in diameter, 
obviously a carcinoma arising in the lower 
sigmoid and extending forward to invade the 
dome of the urinary bladder. A loop of ileum 
was entrapped in the mass, as was the lower 
omentum. There were metastatic deposits ‘on 
the pelvic peritoneum but none in the upper 
abdomen or in the liver. (Fig. 1A.) 

Envisaging palliation only, the entire urinary 
bladder, 19 cm. of segment of sigmoid colon, 
uterus, adnexas, lower omentum, pelvic peri- 
toneum, pelvic lymph nodes, and a 21 cm. 
segment of ileum were resected. In order to 
do this, of course, the ureters were transected 
rather low in the pelvis. (Fig. 1B.) 

The situation at the close of the excisional 
phase of the operation was as follows: divided 
ileum in its mid-portion, empty pelvis except 
for lower portion of rectal colon about 10 cm. 
in length and free from gross evidence of 
disease; transected upper sigmoid; transected 
ureters. 

The continuity of the small bowel was 
re-established by end-to-end anastomosis; ap- 
pendectomy was performed. One method of 
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procedure would have been to implant ureters 
into the sigmoid and below this perform an 
end-to-end anastomosis of the pelvic colon to 
sigmoid. This was ruled out because of the 
danger of leakage at the bowel anastomosis site 
due to constant washing by urine from above. 


Brunschwig—Conversion of Rectal Colon into Urinary Bladder 


carried out. The upper transected sigmoid was 
brought through the abdominal wall as an end 
colostomy. (Fig. 1C.) 

The histologic study showed the neoplasm to 
be an adenocarcinoma primary in the sigmoid 
colon. There was infiltration through the 


Another procedure would have consisted of a 
wet colostomy: ureters into sigmoid and sig- 
moid brought out through the midline wound; 
the lower rectal colon could then have been 
excised or its upper end closed and left in situ. 
The third method was to implant the ureters 
into the closed segment of lower rectal colon 
thus converting this into a urinary bladder 
with anal colon and sphincter mechanism 
functioning as a urethra. This procedure was 


Fic. 1. A, anterior view of large carcinoma of 
sigmoid extending upward to entrap segment of 
ileum and downward to invade dome of urinary 
bladder; the ureters are uninvolved; parallel 
lines indicate levels of transection of sigmoid 
above the growth, on the ileum to free the in- 
volved portion, and low on the ureters to permit 
excision of bladder. B, lateral view; shaded line 
indicates extent of resection to encompass in- 
volved segment of sigmoid, loop of ileum, ante- 
rior abdominal wall to include f., fecal fistula, 
uterus and involved urinary bladder. C, the sig- 
moid has been brought into midline abdominal 
wound as an end colostomy; the uninvolved 
lower portion of rectal colon has been closed and 
both ureters implanted into it converting it into 
a “urinary bladder.” 


entire bladder wall and into the muscularis 
of the small bowel. 

Convalescence was essentially uneventful. 
The patient rapidly learned to irrigate her 
colostomy, controlling movements, to once 
every twenty-four to forty-eight hours. She 
does not wear a colostomy bag. 

She was discharged on the twenty-fifth 
postoperative day and gradually increased her 
general activities. During the months follow- 
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ing operation control of urinary excretion via 
the anus has been very satisfactory. She dis- 
charges urine six to eight times a day, feel- 
ing the necessity for this by the filled up 
segment of pelvic colon. During the day control 
of the anal sphincter is entirely voluntary. 
During the night she awakens about midnight, 
voluntarily evacuates the pelvic colon, returns 
to sleep and awakens about 8 to 9 a.M., with 
some wetting of the bed. This has necessitated 
the use of rubber sheets. She has returned to 
practically full normal activities, engages in 
social activities, goes anywhere she pleases on 
foot, in an automobile, bus and the like. There 
has been no pain and on only one occasion 
was there a bout of fever for which sulfa drug 
therapy was prescribed. Pyelograms taken 
six months after operation showed slight to 
moderate dilatation of the ureters; blood urea 
nitrogen was 19 mg. per cent at this time. 
(Fig. 2.) 

On the occasion of her last visit, October 17, 
1952, seven months after operation, a disc- 
shaped mass about 8 cm. in diameter was 
palpated in the abdominal wall above the 
colostomy and to the left. This is undoubtedly 
a recurrence, the presence of which the patient 
is entirely unaware. Her appetite is excellent 
and she has no pain. Rectal examination re- 
vealed a tight sphincter mechanism and no 
evidence of recurrent cancer in the pelvis. 


SUMMARY 


An instance is described in which an ex- 
tensive resection of a carcinoma of the sigmoid 
invading urinary bladder and loop of ileum 


was carried out for palliative purposes, neces- - 


sitating among other things resection of the 
urinary bladder. The uninvolved lower segment 
of pelvic colon was closed from above and the 


June, 1953 


Brunschwig—Conversion of Rectal Colon into Urinary Bladder 


Fic. 2. Pyelogram taken six months after operation 
(retouched), showing moderate dilatation of ureters 
after implantation into closed lower portion of rectal 
colon. Blood urea nitrogen 19 mg. per cent. 


ureters implanted into it. In this manner the 
lower pelvic colon was converted into a 
functioning urinary bladder with control of 
urinary secretion during the day; only in the 
early morning during sleep is there unconscious 
loss of urine. The satisfactory control of 
urination thus obtained has contributed to 
the palliation received by the patient described. 

Addendum: March, 1953, one year after 
operation, the patient was still alive and uri- 
nary control remained as previously described. 
There was minimal pain but the recurrent 
carcinoma had grown to considerable size, was 
suppurating and the patient had become 
cachectic. 
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FOCAL DEGENERATION OF THE PATELLAR TENDON* 


Henry M.D. 
New York, New York 


originating in the patellar 


tendon arises most commonly either 

from partial or complete solution of 
continuity, or from relative mechanical insuf- 
ficiency of the tendon. Other causes are rela- 
tively unusual, but among them is the appar- 
ently not heretofore described condition recently 
seen in three different patients. 


CASE REPORTS 


Case 1. G. W., a police officer aged forty, 
was seen in January, 1947. He stated that five 
months previously, while playing baseball, he 
had fallen on his right knee and since that time 
had difficulty in kneeling down. 

Examination disclosed a fusiform promi- 
nence of the tissues about 1 inch below the 
lower pole of the right patella. No definite mass 
could be outlined in the patellar tendon which 
was obviously the site of the swelling. There 
was no limitation or abnormality of motion in 
the knee. Aspiration of the swelling was fruit- 
less. Lateral views of both knee joints, taken 
to show the soft tissues, revealed a left patellar 
tendon %g¢ inch thick as compared with the 
right which was 14 g¢ inch at its thinnest part. 

In an effort to control pain 1 per cent novo- 
cain was injected locally. This was followed by a 
severe hypersensitivity reaction. The possibility 
of a patellar tendonitis or of focal degeneration 
of the tendon was not entertained at that 
time and operation was advised in the belief 
that the patient was suffering from a cyst or 
small tumor of the patellar tendon. 

On February 3, 1947, after complete sub- 
sidence of the novocain reaction, the patellar 
tendon was exposed under local anesthesia. 
The fusiform swelling n-ted clinically and 
shown radiographically was easily identified 
and was found to be in the tendon itself. The 
retropatellar tissues were examined and found 
to consist of normal fat without any tumefac- 
tion. The fusiform swelling was excised and no 
tumor or cystic swelling was found. Sections of 
the removed tissue were reported as showing 
“poorly cellular connective tissue.” 


A photomicrograph (Fig. 1), however, re- 
vealed “‘that while the general linear configura- 
tion of tendinous connective tissue was main- 
tained, the histologic picture was quite unlike 
that seen in normal tendon. Numerous longi- 
tudinal fissures were seen in all sections and the 
endothelioid lining of these spaces suggested 
that thay were either vascular or lymphatic 
channels and not artefacts. The fiber bundles, 
contrary to those of normal tendon, were 
arranged in wavy rather than straight columns. 
The individual fibers stained less intensely than 
normal and in all sections were disrupted, 
granular and somewhat refractile in appear- 
ance. The fibrocytic nuclei were less compressed 
than normal and there was no suggestion of any 
round cell infiltration. The over-all appear- 
ance of the specimen was more like a degenera- 
tive than an inflammatory lesion.” 

Following operation the swelling and tender- 
ness disappeared, although a slight sense of 
“tightness” in the knee persisted. The patient 
had no limitation of motion and was able to 
resume his normal duties by March, 1947. 
There have been no recurrences of symptoms. 

Case. B.G., a glazer aged forty-five, was 
first seen when complaining of pain localized 
to the patellar tendon. This pain was ac- 
centuated on kneeling during the course of his 
work. Because of his occupation it seemed likely 
that he was suffering from a foreign body (glass) 
in the tendon. Apart from exquisitely localized 
tenderness the examination was completely 
negative. Roentgenogram showed no evidence 
of a foreign body. Nevertheless, surgical ex- 
ploration was deemed justifiable and advised. 

On October 20, 1947, under local anesthesia 
the patellar tendon was exposed, The area of 
tenderness was localized by the patient and the 
area was palpated and probed with a fine needle 
but no foreign body could be discovered. A sec- 
tion of the tendon was removed, the wound was 
closed and the patient was permitted to leave 
the hospital. 

Microscopic sections were reported as show- 
ing ‘degenerated and abnormally vascularized 


* From the Second Orthopaedic Service, Hospital for Joint Diseases, New York, N. Y. 
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Fic. 1. Case 1. Low power photomicrograph revealing “poor cellular con- 
nective tissue.”” Note the fragmentation of the connective tissue bundles 
and the presence of longitudinal fissures with endothelioid linings. 


tendinous tissue.’’ Photomicrographs (Figs. 2 
and 3) revealed “‘a complete loss of normal 
tendon architecture. The relatively acellular, 
dense, poorly staining connective tissue bundles 
interlaced irregularly. Some showed focal areas 
of hyaline or hyaline-like change. Interspersed 
between the degenerated tendon bundles numer- 
ous dilated blood vessels were seen about which 
there was new connective tissue. This tissue 
was quite cellular and was composed mainly 
of fibroblasts and mononuclear cells. In some 
areas there were focal collections of lympho- 
cytes. Only occasional polymorphonuclear 
lymphocytes were seen. There was moderate 
edema of the tissues.” 

In general the sections suggested the presence 
of a degenerative process of tendon with re- 
placement of necrotic tissue by ordinary 
granulations. It may be that the picture seen 
histologically in Case 11 represents a later 
stage in a single pathologic process, the first 
stage of which is represented in the sections 
seen in Case 1. 

Case 1. D.N., a dancer aged thirty-nine, 
was seen in September, 1951. He stated that 
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some six months earlier, while performing a step 
which required sharp extension of the leg with 
pointing of the toe, he noted pain below the 
left knee cap. There was no swelling or ec- 
chymosis about the knee and no signs of 
locking, clicking or giving way of the knee. 
There was no limitation of motion in the 
knee and no pain except on extension of the leg. 
The patient had been given local injections of 
novocain with temporary relief. Roentgeno- 
grams of the area revealed neither bony nor soft 
tissue abnormality. In August, 1951, while on 
tour, the pain became so severe that he was 
forced to seek medical attention. 

A physician in Vancouver made a small 
incision over the tender area of the patellar 
tendon and is reported to have found “‘soften- 
ing of the tendon.” Later, the patient noted 
that the pain was markedly relieved so that 
he was able to continue with his dancing. His 
only remaining complaint was pain when walk- 
ing upstairs and this seemed to be subsiding. 
Continued conservative therapy was advised 
and when last heard from the patient had made 
a complete recovery. 
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Fic. 2. Case 11. Low power photomicrograph showing “degenerated and abnormally vascularized tissue.” 


Focal Degeneration of Patellar Tendon 


Note the complete loss of normal tendon architecture, degeneration of tendinous bundles and presence of 
numerous dilated blood vessels in areas of apparent granulation tissue. Fic. 3. Same case. High power photo- 


micrograph of area enclosed in square of Figure 2. 


COMMENTS AND CONCLUSIONS 


All three of these cases showed such a strik- 
ing similarity in symptomatology and patho- 
logic appearance as to suggest that they consti- 
tute a specific entity. The condition appears to 
be definitely related to trauma or to the trauma 
elicited by excessive use of the leg. Whether 
it is in the nature of a minimal tear of some of 
the fibers of the tendon or is the result of some 
degenerative phenomenon is difficult to state 
with finality, although it appears that the latter 
process is the more probable. This is particu- 
larly so since the condition occurred about the 
age of forty years and is local and well cir- 
cumscribed. The possibility of minimal tear 
cannot be entirely abandoned since all of the 
patients were healthy adults doing relatively 
heavy work. 

The essential element in the symptomatology 
is localized pain on active extension of the leg, 
without loss of power of extension. As in the 
first case reported herein, a nodular swelling 


may occur but this is not invariable and was 
not noted in the other two cases. 

At exploratory operation very little is seen on 
gross examination. The patient’s assistance in 
localizing the tender area is of the utmost im- 
portance and, accordingly, operation is per- 
formed preferably under local anesthesia. In 
the first case operation was undertaken in the 
mistaken belief that a cyst or tumor of the 
tendon was present. In the second case opera- 
tion was undertaken to search for a foreign 
body. 

It is hardly likely that the surgical removal 
of a section of tendon for microscopic examina- 
tion sufficed to cure the condition. It is, there- 
fore, most probable that the condition responds 
to conservative measures such as rest and heat. 
Although local injections of novocain may give 
temporary relief, its use is not always to be 
recommended. Surgical exploration would seem 
to be indicated only for the purpose of estab- 
lishing a diagnosis. 
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INTRA-ARTICULAR OSTEOCHONDROMA OF THE 
ASTRAGALUS* 


FREDERICK R. ROOK, M.D. 


Sayre, Pennsylvania 


STEOCHONDROMAS as such are not 
infrequent and have occurred in prac- 
tically every bony location in the 


1A 


body. Periarticularly, they are related to sites 
of tendinous attachment and are usually found 
at the ends of the long bones. Geschickter 
and Copeland? state that the occurrence of 
proliferating zones in normal tendon ends was 
first observed by Kolliker in 1853. Their table 
of benign osteochondromas well illustrates 
them to be not infrequent and to have many 
sites of origin. Intra-articularly, they may be 
found in any joint although the most com- 
monly affected is the knee joint. Opinion varies 
as to the true etiology and histopathogenesis 
of this condition. Lewis* cites three accepted 
theories of synovial chondromas, namely, 
infection, trauma and neoplasm. Primitive 
connective tissue existing in the synovium of 
a joint is probably the source of the new 
growth; however, trauma and infection have 
been thought to play a part, if only that of an 
exciting factor. 

Rixford® in 1930 and Colonna! in 1931 pre- 
sented excellent reviews and case reports of 
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multiple intra-articular osteochondromas or 
osteochondromatosis. 


In 1949 Leydig and O’Dell* described two 


1B 
Fic. 1A and B. The clinical appearance of the right lower leg. 


cases of osteochondromatosis affecting the 
elbow and knee, respectively, which are 
well illustrative of multiple osteocartilaginous 
bodies in a joint. } 

The author’s case is presented because of its 
unique intra-articular location arising from 
the astragalus and resulting in severe deformity 
of the ankle joint in a ten year old boy. Oper- 
ative excision was completely successful both 
in ridding the joint of its pathologic condition 
and in correcting the deformity. 

The duration of symptoms corresponded 
closely to the average time of four and a half 
years computed by Meyerding® in his study 
of 232 cases reported from the Mayo clinic. 


CASE REPORT 


This ten year old boy was seen because of the 
complaint that his right lower leg was smaller 
than the left dating from 1946. The patient’s 
ankle had also been larger since that time but 
the boy had remained on full activities without 
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complaint. A month before examination the 
boy complained of pain in the whole right 
ankle region on walking and running, especially 
at the end of the day when he became tired. 

Examination disclosed that the patient 
walked with a normal gait with no limp except 
that he walked with the right foot in valgus 
and pronation of the heel. There was a large 
overgrowth just below the right tibial malleolus 
which was causing a valgus angulation at the 
ankle mortise. It was not tender and was of 
bony consistency. There was 1 inch atrophy 
of the right calf and 14 inch atrophy of the 
right thigh. Motion of the right foot and ankle 
revealed that the ankle could be brought up 
into dorsiflexion to a neutral position only. 
Plantar flexion, however, was completely 
normal. The subtalar motion was 50 per cent 
and the mid-tarsal motion was normal. There 
was no pain or tenderness on testing the 
motions of the foot and ankle. X-ray examina- 
tion of the right ankle and foot disclosed a 
large bony tumor which was diagnosed radio- 
graphically as an osteochondroma involving 
the right astragalus and producing a valgus 
deformity of the right ankle mortise. This 
mass was intra-articular. The remaining ex- 
amination was completely negative. (Figs. 
1A and 2.) 

X-ray examination revealed that the tumor 
appeared to be a typical osteochondroma 
originating from the medial aspect of the 
astragalus. This had resulted in a growth dis- 


Fic. 3B. Microscopic findings. 


turbance so that the internal malleolus pro- 
jected inward more than normally. It also 
caused subluxation in that the body of the 
astragalus was forced into a valgus position 
at the ankle joint. 

The operative procedure was as follows: A 
314 inch curved incision was made from a 
point 2 inches above the internal malleolus 
downward over the malleolus, curving forward 
over the medial aspect of the foot. The ankle 
joint was opened medially and the largest 
portion of the tumor immediately presented 
itself. It was attached along the medial aspect 
of the body of the astragalus and was removed 
by an osteotome. The tumor was roughly 
wedge-shaped, the widest portion being an- 
teriorly, gradually tapering posteriorly. It was 
approximately 4 by 2 by 2 cm. along its 
anterior aspect. After removal of the main 
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Fic. 4A and B. Final clinical appearance. 


Fic. 5. Final x-rays. 


portion of the tumor a cartilaginous lose body, 
oval in shape and measuring approximately 
2 cm. in its longest dimension, presented itself 
in the posterior aspect of the joint and was 
removed. This appeared to have been attached 
formerly to the main tumor mass along a 
roughened area. The superior and medial aspect 
of the tumor was covered with an irregular, 
fissured, pseudoarticular cartilage. The syn- 
ovial membrane about the tumor was hyper- 
trophic and there was an increase in clear 
yellow, viscous, synovial fluid. The deltoid 
ligament was detached from the tumor during 
the process of excision. The internal malleolus 
as shown by x-ray was forced outward and 
upward, and the medial portion of the articular 
surface of the tibia was forced upward by the 
presence of the tumor. The articular cartilage 
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covering this portion of the tibia appeared 
good. The wound was closed in the usual 
manner and a short leg plaster cast was applied 
maintaining the foot and ankle in a neutral 
position. 

On gross and microscopic examination the 
tumor was found to be a typical benign osteo- 
chondroma. Grossly, the specimen showed the 
nodular, smooth, shiny lobulation of cartilage. 
On microscopic section a typical benign new 
growth of cartilage and young cancellous bone 
with fibrous marrow could be seen. (Figs. 3A 
and B.) 

The patient was discharged ten days from 
the date of admission, wearing a short leg 
walking cast. The cast was removed at the 
end of six weeks and he was allowed full weight- 
bearing without plaster. Examination revealed 
20 degrees of plantar flexion and 10 degrees of 
dorsiflexion. Clinically there was still promi- 
nence of the medial malleolus. 

X-ray examination revealed an excellent 
result of the excision of the tumor although a 
widened ankle mortise and an upward, inward 
thrust to the medial malleolus remained. 

One year following excision the patient was 
on normal activities without complaint. Exami- 
nation revealed a normal gait with full range 
of motion of the ankle and all joints of the foot. 
Posture revealed the previous valgus was 
practically completely corrected. The ankle 
mortise was stable. Slight prominence of the 
internal malleolus remained as compared to 
the normal or left side. (Figs. 4A and B, 
and 4.) 
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Atrophy (34 inch) of the right calf remained. REFERENCES 
| The leg length meneee wee equal. Clin- 1. Cotonna, P. C. Osteochondromatosis of knee joint. 
ically, slight prominence of the medial mal- Surg., Gynec. & Obst., 53: 698-703, 1931. 
leolus remained and x-rays revealed some 2. Gescuicxter, C. F. and Copecanp, M. M. Tumors 
residual widening of the ankle mortise. of Bone, 3rd ed., pp. 27-107. London, 1949. 
J. B. Lippincott Co. 
SUMMARY 3. Lewis, D. Practice of Surgery, vol. 2, chap. 5, p. 150. 
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A FEw patients with clinical signs of gallbladder disease have a func- 
tioning gallbladder and no stones. Surgery is therefore not indicated. How- 
ever, a small percentage of these occasionally show, by the evacuation type 
of oral cholecystogram, that there is dilatation of the common bile duct 
with stenosis of its terminal segment. In such instances combined supra- 
and transduodenal exploration will confirm these findings and indicate 


sectioning of the stenotic area which is due to fibrosis of the sphincter of 
Oddi. (Richard A. Leonardo, M.D.) 
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goiter is infrequent. In previously re- 
ported cases various operative approaches 
were utilized for excision.'~"’ The use of a com- 
bined thoracocervical approach for removal of a 
posterior mediastinal goiter is described herein. 

In Crile’s' series of 11,800 thyroidectomies, 
there were ninety-seven intrathoracic goiters. 
In a series of 1,200 cases of goiter reported by 
Wakeley and Mulvany? there were twenty 
intrathoracic goiters, of which only three were 
totally intrathoracic. The incidence of posterior 
mediastinal goiter is still rarer. Only two in a 
series of 8,500 cases of goiter were reported by 
Urban.’ There are scattered reports of cases in 
the literature, but in aggregate there are fewer 
than forty. 

The usual location of intrathoracic goiter is 
in the anterior position of the superior medi- 
astinum. An enlarging cervical goiter can easily 
extend between continuous fascial planes into 
this substernal position, particularly if the 
lower poles enlarge. 

The mass derives its blood supply from the 
inferior thyroid artery which descends with it. 
The recurrent laryngeal nerve lies posteriorly, 
as do the subclavian and innominate vessels. 
Diagnosis is usually not difficult. These goiters, 
with rare exception, can be removed through a 
cervical approach, as long advocated by 
Lahey.® 

In rare instances the intrathoracic goiter lies 
posteriorly, either in the posterior portion of 
the superior mediastinum—cephalad to the 
body of T4 or in the true posterior medias- 
tinum, a division of the inferior mediastinum 
below the level of T4. Here the mass lies behind 
the subclavian and innominate vessels and 
behind the recurrent laryngeal nerve and 
inferior thyroid vessels. 

The reason for posterior location is not clear. 
Sweet‘ believes that these goiters arise from 
the posterior aspect of the cervical thyroid 
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rather than from the inferior poles and are thus 
directed toward the posterior mediastinum. 

A theory based on the embryology of the 
thyroid gland has been described by Crohn and 
Kobak.* The main mass of the thyroid is de- 
rived from the ventral floor of the pharynx at 
the level of the first pharyngeal pouch (Arey). 
This primordium, forming the isthmus and a 
portion of each lobe, is then joined by the 
ultimobranchial bodies, derived from the fifth 
pharyngeal pouches, giving rise to a major 
portion of each lobe. Failure of this fusion 
would leave the ultimobranchial bodies deep 
within the mediastinum, adjacent to the 
posterior pericardium—a source of thyroid 
tissue in the posterior mediastinum. 

Posterior mediastinal goiter cannot be as 
readily distinguished from other mediastinal 
tumors as can its anterior counterpart. This 
factor alone has accounted for the utilization 
of a thoracotomy in approaching the mass. 
Touroff? has recently indicated that the use of 
radioactive iodine and a Geiger counter will 
reveal functional thyroid tissue in the medi- 
astinum in practically 100 per cent of cases. 
This will be an important aid to diagnosis. 

Symptoms due to compressive or compres- 
sion distortion of the trachea and esophagus 
can be alleviated only by surgical excision of 
the goiter. In asymptomatic cases surgical re- 
moval is indicated as a prophylactic measure, 
as further growth is the usual course, with 
production of symptoms at a time when the 
surgical procedure is made more difficult by 
the larger size of the mass. 

Although the blood supply of a posterior 
mediastinal goiter usually descends from the 
inferior thyroid artery, the routine use of a 
cervical approach is not always feasible. In the 
posterior mediastinum the mass of thyroid 
tissue may be intimately adherent to the azygos 
vein or superior vena cava. Dissection around 
the mass performed blindly from above would 


*From the Roosevelt Hospital, New York, N. Y. 
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certainly have caused serious hemorrhage in 
the case reported herein. It must also be kept 
in mind that some of the blood supply may be 
derived from mediastinal vessels. Another indi- 
cation for transthoracic visualization is the 
inability to distinguish definitely the goiter 
from other types of mediastinal tumors. 

However, while we believe that the cervical 
approach is frequently inadequate, we do not 
champion a pure thoracic approach in every 
case. Control of the usual blood supply, de- 
scending from the neck, may be difficult from 
within the chest because the vascular pedicle 
may be obscured by the overlying subclavian 
vessels, as in this case. Thoracic exposure can 
be utilized to identify the mass as a goiter, and 
to free it from the azygos vein and superior 
vena cava. Then, through a cervical incision, 
the blood supply to the mass can be best 
secured, the mass safely drawn up out of the 
mediastinum and any associated cervical goiter 
can be removed. 


CASE REPORT 


M. Y., a sixty-five year old white woman, 
was admitted to the Gynecology Service on 
January 10, 1951, for investigation of post- 
menopausal vaginal bleeding. The patient had 
had two episodes of painless bleeding in the 
past four months. For several years she had 
known of an enlargement in the left side of her 
neck diagnosed as being i in the thyroid, but 
with no recent change in size. 

Positive findings on physical examination, 
apart from the surgical condition, were obesity, 
palpable enlargement of the left lobe of the 
thyroid and a cystocele and rectocele. The left 
lobe and pyramidal lobe of the thyroid gland 
were prominent and easily palpable, estimated 
as two to three times normal size. The right 
lobe was also palpable but it did not present 
anteriorly. 

Laboratory findings were as follows: hemo- 
globin 15.7 gm.; white blood count, 9,050; 
Mazzini test, negative; urinalysis, unremarka- 
ble; fasting blood sugars, 187, 172 mg. per 
100 cc.; blood urea nitrogen, 16.7 mg. per 
100 cc. No radioactive iodine studies were 
carried out. 

X-ray examination of the lumbosacral spine 
and pelvis revealed hypertrophic osteoarthritic 
changes. X-rays of the chest showed a soft 
tissue density in the right upper posterior 
mediastinum. The trachea was displaced an- 
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Fic. 1. Postero-anterior roentgenogram of chest 
revealing mass in right superior mediastinum. 


teriorly. With the esophagus outlined by 
barium, there was deviation to the left at the 
level of the mass. Fluoroscopy revealed no 
pulsation of the mass. (Figs. 1 to 3.) 

Dilatation and curettage of the uterus re- 
vealed endometrial hyperplasia and chronic 
cystic cervicitis. The patient was then trans- 
ferred to the surgical service for investigation 
of the mediastinal mass. Although there were 
no associated symptoms, surgical exploration 
of the chest was advised because of the x-ray 
evidence of distortion of the trachea and 
esophagus which was believed would increase 
as the mass enlarged. Because of the possibility 
that this might be a tumor arising in the 
thorax, it was approached through the chest. 

At operation a parascapular incision was 
made and the chest entered through the bed 
of the fifth rib, after subperiosteal resection of 
the fifth and a portion of the fourth ribs. A 
pear-shaped mass was found extending from 
the neck behind the subclavian vessels into the 
posterior portion of the superior mediastinum, 
with the main bulk of the mass lying to the 
right of the superior vena cava and with its 
base closely adherent to the azygos vein. It was 
covered by the parietal pleura and its surface 
traversed by several small veins. The mass had 
the appearance of thyroid tissue. 

The tumor was freed from the azygos vein 
and other mediastinal structures by blunt and 
sharp dissection. It became apparent that the 
principal blood supply to the mass descended 
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3 
Fic. 2. Anteroposterior roentgenogram of chest. Displacement of esophagus to 


left demonstrated by barium swallow. 


Fic. 3. Right lateral view of chest; trachea is displaced anteriorly. 


from the neck. Because it was not possible to 
transect the tongue of tissue safely as it de- 
scended lest the subclavian vessels be injured, 
the chest wall was closed in the conventional 
manner. The patient was then placed in supine 
position and a cervical collar incision was 
made. The ribbon muscles were divided to 
facilitate exposure of the thyroid gland. The 
left lobe was three times enlarged and nodular 
in consistency. The pyramidal lobe was en- 
larged to twice the normal size and the right 
lobe projected posteriorly and inferiorly, its 
lower pole being the previously exposed medi- 
astinal tumor. The upper pole was wrapped 
around the trachea, with considerable tissue in 
the retrotracheal plane. The superior thyroid 
vessels were secured by suture ligatures, as was 
the group of middle thyroid veins. The inferior 
thyroid vessels were tied in continuity. In 
drawing up the mediastinal prolongation of the 
goiter, the dome of the pleura was opened. 
This was later closed by interrupted sutures. 
We believed that the operation would be un- 
necessarily prolonged by resection of the 
pyramidal lobe and a portion of the left lobe 
of the thyroid, so closure of the cervical wound 
was accomplished to the emergence of a Penrose 
drain, which extended to the dome of the 
pleura. Silk technic was used throughout. 
Pathologic examination revealed the follow- 
ing: grossly, the specimen labeled right lobe of 
thyroid consisted of an irregular-shaped mass 
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of thyroid tissue measuring 12 cm. in length, 
5 cm. in greatest width and 2 cm. in greatest 
thickness. Its total weight was 55 gm. It was 
made up of reddish tissue for the most part, 
with some areas of yellow tissue and a few 
areas of hemorrhage. Microscopically, sections 
revealed salient features of so-called fetal ade- 
noma. Central areas were degenerated and 
small hemorrhages were present. The stroma 
was increased in some areas and a few collec- 
tions of small lymphocytes were also seen. 
Diagnosis: nodular goiter; so-called fetal 
adenoma. 

The patient tolerated the procedure well and 
made an uneventful recovery. Her would healed 
per primam. Postoperative x-rays revealed full 
expansion of the lung. She was fully ambulatory 
within forty-eight hours and was discharged on 
the eighth postoperative day. The patient has 
remained well. 


SUMMARY 


1. Posterior mediastinal goiter is discussed 
and one case is described. 

2. Cervical excision of all 
goiters is not always feasible. 

3. The use of a combined thoracocervical 
approach is described and its advantages 
considered. 


intrathoracic 
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PATIENTS with peptic ulcer suffering a severe, acute, upper gastroin- 
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duodenal wall or in the stomach the partially ruptured and sclerosed artery 
is not likely to seal itself off. Ulcers on the posterior duodenal wall may 
erode into the large gastroduodenal artery and, of course, the main arteries 
of the stomach are all large; hence prompt surgery is needed to prevent 
death. Even in younger patients if conservative therapy is ineffectual sur- 
gery must be performed. Blood transfusions are very helpful; but if they 
cause the patient to bleed more (by raising his blood pressure), many sur- 
geons discontinue preoperative transfusions until the bleeding has been 
controlled on the operating table. Usually a subtotal gastrectomy is indi- 
cated in these instances. (Richard A. Leonardo, M.D.) 
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collection of, in surgery of biliary tract, 798 Clip applier and remover, 583 

duct, common, surgery of, 76 Clip-applying forceps, 124 

reflux into pancreatic ducts, 752 Collapse of lungs, 184 
Biliary tract Colon 

collection of bile in surgery of, 798 carcinoma of, and gastrocolic fistula, 775 

secondary operations on, 754 polyps of, 146 
Bladder, urinary, conversion of rectal colon into, rectal, conversion of, into urinary bladder, 801 

801 Contrast medium reflux into pancreatic ducts, 752 

Bleeding in peptic ulcers, 575 Cortisone and perforation of ulcer, 703 
Blood Cryptitis, anal, probe for, 588 

replacement in trauma, 386 Cyst 

vessel surgery, 174 dermoid, 104 

rupture of, 418 epidermoid, of hand skeleton, 327 

Bone of terminal phalanx of finger, 771 

cancellous, for defects of head, 83 of thyroglossal duct, 597 

grafts for gaps in mandible, 401 Cystectomy, total, 91 

iliac, in wounds of skull, 395 

repair, physiology of, 444 ee physiologic, with tryptic enzymes, 376 
Bowel 

lower, lesions of, 523 Degeneration, focal, of patellar tendon, 804 

small, neoplasms of, 691 Dermatologic conditions, non-malignant, 591 
Breast Dextran 

carcinoma of, 179, 513 in burns, 713, 720 

male, lesions of, 431 physiology of, 713 
Bronchus Dextrose, intravenous, fatal reaction to, 658 

clamp, 585 Diaphragm, temporary paralysis of, 232 

osteochondroma of, 694 Disease » 
Burns Addison’s, 703 

dextran in, 713, 720 chronic occlusive arterial, 642 
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Disease of thyroid, 67 

pilonidal, 152 
Dislocation 

of head fragment of humerus, 252 

traumatic, of hip, 292, 298 
Diverticulitis 

Meckel’s, 243 

of cecum, 134 

solitary, of cecum, 780 
Diverticulum, Meckel’s, and leiomyosarcoma, 525 
Duct, common, T-tube intubator for, 800 
Duodenum, carcinoma of, 698 
Dupuytren’s contracture and trauma, 352 
Dysgerminoma of ovary, 4 


Twenty-five years, 1 
Cardiac arrest, 125 
The future of the treatment of trauma, 249 
Hospitals and internships, 469 
Maxillofacial surgery, 589 
Bleeding cervical stump, 711 
Elbow, lesions of, 164 
Electrotome for lesions of lower bowel, 523 
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Embolism, fat, 363 
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Enzymes, tryptic, for débridement, 376 
Excision 
of burns, 407, 411 
of goiter, thoracocervical approach in, 811 
Extremities 
cancer of, 503 
distal digital, trauma to, 322 


F°“ fractures, fixation of, 629 


Fat embolism, 363 
Finger 
epidermoid cyst of, 771 
lesions of, 164 
Fistula 
esophagotracheal, endotracheal cuff in, 792 
gastrocolic, and carcinoma, 775 
intestinal, 220 
Fluid replacement in trauma, 386 
Forceps, clip-applying, 124 
Forearm 
fractures of, 496 
Kiintscher nailing of, 486 
Fractures 
in metastatic carcinoma, 282 
of face and jaw, 629 
of forearm, intramedullary fixation of, 496 
of humeral neck, 252 


‘Yee volvulus of, 580 


Goiter, posterior mediastinal, 237, 811 


Gonadal imbalance and thyroid disease, 67 
Grafting of burns, 407, 411 
Grafts 

bone, for gaps in mandible, 401 

in wounds of skull, 395 

nerve, into hands, 319 

tendon, in injuries to hand, 306 
Gunshot wounds of skull, 395 


injuries to, 306 

nerve grafts into, 319 

skeleton, cyst of, 327 
Head, bony defects of, 83 
Headache, spinal, prevention of, 98 
Hemangioendothelioma, malignant metastasizing, 220 
Hemorrhage 

from peptic ulcerations, 18 

subarachnoid, and pregnancy, 561 
Hernia 

femoral, 79 

incisional, box top closure for, 552 

interstitial, 116 

through conjoined tendon, 116 
Hip 

nailing, complications in, 290 

in aged patients, 664 

traumatic dislocation of, 292, 298 
Hospitals and internships (E.), 469 
Humerus, fracture of neck of, 252 
Hiirthle cell tumor of thyroid, 534 
Hyperostosis, infantile cortical, 626 
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Hysterectomy, vaginal, 683 
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Induction method for bone formation, 444 
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Infection in skeletal trauma, 455 
Injuries 
multiple, 461 
thoracoabdominal, at mobile army hospital, 738 
to hand, 306 
to radial head and neck, 266 
Internships (E.), 469 
Intestine 
obstruction of, 13, 35 
small, neoplasms of, 127 
Intubator, T-tube, for common duct, 800 
Irradiation ulceration, 55 


a” fractures, fixation of, 629 


en nailing of forearm, 486 
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Lesions 
benign, of lower bowel, 523 
of male breast, 431 
Leukemia simulating apparent surgical conditions, 


Leukorrhea, office management of, 27 
Ligaments, coracoclavicular, tears of, 760 
Ligation 

of torn hepatic artery, 113 

vascular, in reversing ascites, 529 
Liver 

abscess, 108 

penetrating wound of, 706 
Low back and sciatic pain, 335 
Lungs, collapse of, 184 


oe in burns, 713, 720 


Mandible 

absence of ramus of, 600 

large gaps in, 401 

retrusion of, 600 
Maxillofacial surgery (E.), 589 
Meckel’s diverticulitis, 243 

diverticulum, and leiomyosarcoma, 525 
Mesentery, vascular occlusion in, 47 
Mole, hydatidiform, 194 
Myoblastoma, granular cell, of multicentric origin, 
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Kiintscher, of forearm, 486 

of hip in aged patients, 664 
Needles, spinal, for prevention of spinal headache, 98 
Neoplasms 

malignant, of small intestine, 127 

of small bowel, 691 
Nerve 

grafts into hands, 319 

laryngeal, paralysis of, 729 


_Nylon prosthesis in lesions of shoulder, elbow and 


finger, 164 
Clinic 


Hydatidiform mole and chorioepithelioma, 194 
Obstruction 

annular, of ileum, 245 

intestinal, in carcinoma, 13 

proctosigmoidoscopy for, 35 

Occlusion, vascular, mesenteric, 47 
Osteochondroma 

of astragalus, 807 

of bronchus, 694 
Osteotomy for mandibular retrusion, 606 
Ovary, dysgerminoma of, 4 
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Paralysis 

of laryngeal nerve and medicolegal implications, 

729 

temporary postoperative, of diaphragm, 232 
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220 

Penis, carcinoma of, 519 
Peptic ulcerations, 18 
Perforation 

in peptic ulcers, 575 

of ulcer during cortisone therapy, 703 
Pharyngeal flap operation, 636 
Pin fixation in face and jaw fractures, 629 
Plasma substitute, 382 
Polyps, papillomatous, of colon and rectum, 146 
Pouch, dilated, and sprue-like syndrome, 71 
Pregnancy and subarachnoid hemorrhage, 561 
Premaxilla in cleft palate patients, 633 
Proctology 

and the perineopelvic spaces, 556 

European practice of (Bo.B.), 205 
Proctosigmoidoscopy for intestinal obstruction, 35 
Prolabium in cleft palate patients, 633 
Prosthesis, nylon, for shoulder, elbow and finger, 164 
Protrusio acetabuli, 764 


epiphyses, injuries to, 266 


Ramus of mandible, absence of, 600 
Rectum 

carcinoid of, 43 

polyps of, 146 

transplantation of ureters into, 91 
Refractures in children, 277 
Rhytidoplasty, 786 
Roentgen therapy, supervoltage, 62 
Rupture of blood vessels, 418 


—— and low back pain, 335 


Scissors, blunt-pointed curved, 122 
Shock due to trauma, 359 
Shotgun wounds, 438 
Shoulder 

frozen, ACTH in, 215 

lesions of, 164 
Skin clip applier and remover, 583 
Skull, gunshot wounds of, 395 
Slider rings for sigmoidoscopic measurements, 120 
Sprue-like syndrome, non-tropical, 71 
Streptokinase-streptodornase 

in thrombophlebitis, 226 

unfavorable reaction of, 55 
Surgery 

for cleft palate, 638 

in hemorrhage from ulcers, 18 

in pilonidal disease, 152 
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Surgery, intracranial, 673 
maxillofacial (E.), 589 
of blood vessels, 174 
of common bile duct, 76 
radical, for cancer of extremities, 503 
Sympathectomy in arterial disease, 642 
Symposium on maxillofacial surgery, 591, 597, 600, 
606, 616, 626, 629, 633, 636, 638 
Synovioma, malignant, of ankle, 350 


en plates in wounds of skull, 395 


Tears of coracoclavicular ligaments, 760 
Tendon 
grafts in injuries to hand, 306 
patellar, degeneration of, 804 
Tenoplasty and tenorrhaphy, wire in, 795 
Tenorrhaphies, secondary, in injuries to hand, 306 
Teratoma of thyroid gland, 240 
Tetanus following trauma, 370 
Thoracoabdominal injuries at mobile army hospital, 
738 
Thromboangiitis obliterans in Negroes, 228 
Thrombophlebitis, streptokinase-streptodornase in, 226 
Thrombosis, venous, 652 
Thyroglossal duct, cysts of, 597 
- Thyroid 
disease and gonadal imbalance, 67 
gland, teratoma of, 240 
Hiirthle cell tumor of, 534 
Tracheotomies, endotracheal cuff in, 792 
Trauma 
and Dupuytren’s contracture, 352 
and lesions of male breast, 431 
arterial replacement in, 424 
blood and fluid replacement in, 386 
followed by tetanus, 370 
future of treatment of (E.), 249 
shock due to, 359 
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Trauma, skeletal, infection in, 455 
to distal digital extremities, 322 
vascular complications in, 450 
Trichlorethylene anesthesia in pediatric urology, 539 
Tumor 
Hiirthle cell, of thyroid, 534 
malignant, originating in Meckel’s diverticulum, 525 
neuroectodermal, 564 
of carotid body, 577 
villous, 146 


chronic duodenal, perforation of, 703 
peptic, bleeding and perforation in, 575 
Ulcerations 
peptic, hemorrhage from, 18 
postroentgen irradiation, 55 
Ureter 
retrocaval, 679 
transplantation of, gt 
Urology, pediatric, anesthesia in, 539 


ye endometriosis of, 582 


Vaginal hysterectomy, 683 

Vascular 
complications in skeletal trauma, 450 
occlusion, 47 

Volvulus of gallbladder, 580 


Ww" in tenoplasty and tenorrhaphy, 795 


Worms, round, in peritoneal cavity, 243 
Wounds 

gunshot, of skull, 395 

of chest, 747 

penetrating, of liver, 706 

shotgun, 438 
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Mr. Gross!” 


’ : 1. POLYSAL prevents and corrects hypopotassemia without danger of toxicity.’ 
2. POLYSAL corrects moderate acidosis without inducing alkalosis.' 
3. POLYSAL replaces the electrolytes in extracellular fluid.' 
4. POLYSAL induces copious excretion of urine and salt.' 
Polysal, a single solution to build electro- or other electrolyte solutions would ordi- 


lyte balance, is recommended for electro- narily be given. Write for literature and 
lyte and fluid replacement in all medical, handy wallet-size mEq chart . . . Cutter 


surgical and pediatric patients wheresaline Laboratories, Berkeley, California. y—N 


.... INSTEAD OF UNPHYSIOLOGICAL “PHYSIOLOGICAL SALINE’ 


(is Here’s how new POLYSAL'/ Cutter helps your patients: 


1. Fox, C. L. Jr., et al.: 
An Electrolyte Solution 
Approximating Plasma 
Concentrations with In- 
creased Potassium for 
Routine Fluid and Elec- 
trolyte Replacement, J. 
A. M. A., March 8, 1952. 


+Cutter Trade Mark 


In distilled water— 
250 cc. and 1000 cc. 

In 5% Dextrose— 
500 cc. and 1000 cc. 


[CUTTER 
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nate B-P CHLOROPHENYL 


containing HEXACHLOROPHINE (G-11*) 
the Solution of Choice for the Rapid Disinfection of Delicate Instruments 


Non-corrosive to metallic instruments and keen cutting edges. for WARD 
LINI 
Free from unpleasant or irritating odor. oumen 


PRICE 
Per Gallon $5.00 
Per Quart $1.75 


Non-toxic, non-staining, and stable. 


Potently effective, even in the presence of soap. 


Economical to use. 


2 
Bi. Non-injurious to skin or tissue. 


* Trademark of Sindar Corp. 


Compare the killing time of this 
superior bactericidal agent 


In choosing B-P CHLOROPHENYL, 


you avail yourself of a medium free 
Vegetative Bacteria | 50% Dried Blood | Without Blood from — mercury 
compounds. . . one highly effective in 
its rapid destruction of commonly en- 
E. coli 15 min. 3 min. countered vegetative bacteria (except 
tubercle bacilli). See chart. No. 300 B-P INSTRUMENT CONTAINER 
Strept. hemolyticus 15 min. 15 sec. is suggested for your convenient 
Ask your dealer and efficient use of BARD- 


PARKER CHLOROPHENYL. 
PARKER, WHITE & HEYL, INC., Danbury, Connecticut Holds up to 8” instruments. 


ss the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
2 AS EMPLOYED in the Department of Peripheral Vascular Diseases—New 
York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program. 


Reduce the dermatitis with wet dressings of Orne Pete 
DOMEBORO TABS (BUROW’S SOLUTION). A.M.A. Council on Physi- 


cal Medicine and 
@ combat local infection and stimulate 


healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 


DOMEBORO TABS is listed as “BUROW’S J Overcome venous insufficiency, 
SOLUTION-DOMEBORO TABS”, on Page 376, 


statis and i e 
in the “Manual of Dermatology”’—issued un- 
der the auspices of the Netional Research : 
Council and is recommended tc be used wher- na’s Boot) around the entire leg 
gh, ever Burow’s Solution is indicated. to supply compression. 
PAX 


DOME CHEANICALS, INC. 


109 W. 64th STREET, NEW YORK 23, N.Y. 
Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 


! 
iy 
34 
: 4 
¥ 
1 
bbe! 
otk: 
ae 
LEG ULCER: 
— i 
Moe, 
le, ] 
Ne 
Si, 
= 
"ring 


ie 
4 
¢ 
y/ 
L NO Vy 
the 
A Oo 
P a F 
L re 
A ce R 
S tt N 
M ona IN 
J 
SS I A ly EC 
Vv ef Ti 
ae e h ffic ON 
deficit ion 
a pl p ha U ad 
m ce gic saf 
n w a 1 m 5 sh x E e 
| P 
si a e to is to it Ss ’ ox eo”, 
mua cffect ration 
ate ct to 
hi n u t 
n r 
fe) ‘ 


A 
Vv 
S A 
1 
p L. 
pl AB 
y: 
ttl IN 
es 
A 
of 
00 LE 
cc Q 
ne NT 
u IT 
ni I 
hee 


= 
bottles 
0 ] e a 
1 S f c 
al er 
ice D | 
hi r r\ 
a. in ye 
th 
= 


2 
35 
“¢ 
3 
y 
i 
a 
a 
+ 
| 
i 
4 
4, 
: 
¢ 


and Distinguished Independent Journal 


EDITOR 

Alexander B. Gutman, M.D. 
Professor of Medicine 
Columbia University 

College of 

Physicians and Surgeons 
ADVISORY BOARD 

David P. Barr, M.D. 
Professor of Medicine 

Cornell University 

Medical College 

Arthur L. Bloomfield, M.D. 
Professor of Medicine 

Stanford University 

Eugene A. Stead, Jr., M.D. 
Professor of Medicine 

Duke University 

Joseph T. Wearn, M.D. 
Professor of Medicine 

Western Reserve University 


THE YORKE pusBtisHiNG COMPANY, INC. 


Also publishers of 


ASSOCIATE EDITORS 
Paul B. Beeson, M.D. 
Herrman L. Blumgart, M.D. 
Eugene B. Ferris, Jr., M.D. 
Harry Gold, M.D. 


A. McGehee Harvey, M.D. 


George H. Houck, M.D. 
Chester S. Keefer, M.D. 
William S. McCann, M.D. 
George R. Meneely, M.D 
Walter L. Palmer, M.D. 


Oswald H. Robertson, M.D. 


Ephraim Shorr, M.D. 
DeWitt Stetten, Jr., M.D. 
George W. Thorn, M.D. 


* William S. Tillett, M.D. 


Roy H. Turner, M.D. 
Russell M. Wilder, M.D. 
M, M. Wintrobe, M.D. 
W. Barry Wood, M.D. 
John B. Youmans, M.D. 


THE AMERICAN JOURNAL OF SURGERY 


Symbol of Medicine’s Most Authoritative 


Staffed to bring you the latest in medical 
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teaching journal on post-graduate medicine. 


Special Subscription Offer 


With your new subscription to THE 
AMERICAN JOURNAL OF MEDICINE you 
will receive a FREE copy of the latest Seminars 
on Gastro-Intestinal Physiology. Mail the 
coupon below today. 


Your Own Binder for Permanent Filing 


Keep your copies of AJM for 
finger-tip reference in this 
handsome green fabricoid 
binder with lettering in gold. 
Holds six journals per binder. 
Only $1.50 each, USA, Canada 
and Mexico; $2.50 each else- 
where. (Sent postpaid in 
sturdy carton.) 


SUBSCRIPTION ORDER FORM 


THE AMERICAN JOURNAL OF MEDICINE 
49 West 45th Street, New York 36, N.Y. 
[_] Please enter my subscription for one year (12 issues) to THE AMERICAN JOURNAL OF 
MEDICINE. Subscription USA $12 per year; Canada and Pan-America $13 per year; 
A yy Foreign $15. It is understood that | shall receive a free copy of the latest Seminars on 
Gastro-Intestinal Physicology. 
a, 7% (_] Please send me a fabricoid binder for 6 issues of my AJM at a price of $1.50 per binder. 


Name Address 
City State 
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Treatment of chowce in 


Enterococcal Bacterial Endocarditis 


“At present the treatment of choice 
in enterococcal subacute bacterial 
endocarditis is a combination of 
penicillin and dihydrostreptomycin 
. .. When subacute bacterial endo- 
carditis is produced by an unknown 
organism [every effort having been 


® 
made to identify the causative or- enStrep 


ganism], a combination of these two 
drugs should be used.”’! (PENICILLIN and DIHYDROSTREPTOMYCIN, MERCK) 


PENSTREP supplies this combination 
in convenient form. Supplementary 
penicillin is required during initial 
treatment. 


Ready-to-inject, AqueousSuspension 
—"4: Y%4". Dry Forms for Aqueous 
Injection—"4: 1"; “4: 44" in 1- and 
5-dose silicone-treated vials. 
Literature on request 


1. Wellman, W. E.: Postgrad. Med. 12: 167, 
August 1952. 


Research and Production MERCK & CO., Inc. 
for the Nation’s Health 


RAHWAY, NEW JERSEY 


© Merck & Co., inc; 
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PERRY SLIP-ON SLEEVE 


- PREVENTS LEAKAGE of ILEOSTOMIES and wet COLOSTOMIES 
without the use of cement or adhesives. This sleeve is attached to the 
Ileostomy appliance, and then slipped over the stoma like a finger cot. This 


provides a leak-proof connection between the body and the appliance. For 
best results the stoma should extend out 34” or more preferably 1’’. 


Sleeves are available in any diameter between 5¢” and 2”. For short or 
flush stomas we recommend our flexible latex disc which cements to the 
body or attaches with double faced adhesives. 


We take great pride in prompt personal service to doctors and patients 
through direct selling. Literature and prices on request. 


Complete line on display at the American Proctologic Society 52nd Annual Session 
at the Hotel Statler, Boston, Mass. June 10-12. Booth No. 18 


e MURLE PERRY - 3803 E. Lake Street - Minneapolis 6, Minnesota 


Bach Issues Wanted 


(MUST BE IN PERFECT CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay 
$1.00 per copy for the following issues: 


March 1952 May 1952 
April 1952 November 1, 1950 
January 1950 


Send to 


THE AMERICAN JOURNAL OF SURGERY, Inc. 
49 West 45th Street New York 36, N. Y. 
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Your little patient need never know the nightmare of fear which 
stems from his exposure to surgery’s piercing light, its ominous-looking 
equipment, its masked personnel. With rectal administration of 
PENTOTHAL Sodium, the child never sees surgery, has no recollection 
of it. He falls asleep in the security of his own bed before surgery, 
wakes up there afterwards. 
Rectal PENTOTHAL minimizes emergence delerium and 
postanesthetic nausea. Levels ranging from preanesthetic 
sedation or hypnosis to basal anesthesia may be obtained 
with controlled, individualized dosages . . . and with a 
relatively wide margin of safety. Rectal PENTOTHAL may be 
the sole agent in many short, minor procedures. And, if 
general anesthesia is desired, Rectal PENTOTHAL 


SEND FoR LITERATURE Wil! reduce the dosage of inhalation agents. LR 
. “PENTOTHAL SODIUM 


by RECTUM", 36- 
 PENTOTHAL® SODIUM 
value of PENTOTHAL by 
rectum for preanesthetic (Thiopental Sodium, Abbott) 


h 
by RECTUM 
North Chicago, Illinois 1-106 
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Comfort... 
Neatness . . 
For 
Support... 


Compression 


ELASTOPLAST 


able Original open 
Molds and holds to any contour . . . Allows joint 
E-L-A-S-T-1-C motion . . . Provides firm support and controllable 


compression . . . Does not slip. Assures the neatest 
Adhesive most comfortable dressing in private and hospital 
Bandage practice. Available at your dealer in widths of 1, 2, ‘ 


214, 3, 4, 5 and 6 inches, 3 yards long (slack). 
* Elastoplast is also available in convenient unit dressings and compresses, Write for literature. 


LABORATORIES, INC. 


STAMFORD CONN 


Because of the meticulous care with which Deknatel 
Surgical Silk is manufactured, the sutures you use 
today—tomorrow— next year—will be of the same 
uniformity of diameter, tensile strength, pliability. 
Further, its non-capillary, non-oxidizing, non-slip- 
ping qualities will be identical—suture after suture, 
yard after yard, spool after spool. This unvarying 
quality has built a age or dependability that 
has resulted in steadily increased use of tel 
Silk Sutures by the surgical profession, year after 
year, for more than 20 years. J. A. Deknatel & Son, 
Queens Village 29, L. I., New York. . 


Sold by Surgical-Hospital Supply Houses. 


DEKNATEL surcicat sutures 
The First and Still The First 


2 
40 
' 
| 
£ 
aves; 
Po 
4 
| i > 
f 
ae 
SES 
; OTHER DEKNATEL PRODUCTS—DEKNATEL SURGICAL NYLON, MINIMAL-TRAUMA NEEDLES WITH ATTACHED SUTURES, NAME-ON BEADS 
= 


4 q 
4 


Pe 


ose 


{ 


ured 


On 


th meas 


effe 
ncept 


ad 
4 
applicate 


rol 


diaphragm 


+, boric acid 300°, oxyquinoline 
Diisobutylphenoxypolyethox 
Ortho* Creme vaginal cream—rici 
“boric acid.2 00°o, sodium lauryl 


Also available: Ortho® White Kit with 
flat spring Ortho® White Diaphragm. 
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Now, thanks to TRACTOLATOR, the 
physician can administer a care- 
fully graduated, smooth traction 
force . . . precisely automatically 
+ + « intermittently with maximum 
comfort to the patient ... of greater 
traction force than ever before! 
Clinical results of intermittent trac- 
-tion, because of the application of 
adequate traction force, have far 
exceeded results obtained from 
traction therapy applied by yester- 
day’s methods! 


As _ illustrated, TRACTOLATOR is 
made in both chair and bed 
models, the latter for bed patients 
and hospital cases. Bed traction is 
used for lumbar or pelvic traction 
and can be adapted for cervical 
traction by using a single pulley 
and cable with head halter attach- 
ments. You owe it to yourself and 
your patients to see what TRACTO- 
LATOR can do for you! Why not 
write for further information, case 
histories, and literature? 


od By 


LOUIS YELLIN, INC. 2515. 17th STREET PHILA. 3. P. 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Postgraduate Courses—1953 


SURGERY—Intensive Course in Surgical Technic, 
Two Weeks, starting June 15, July 6, August 3 
Surgical Technic, Surgical Anatomy & Clinical 
Surgery, Four Weeks, starting August 3 
Surgical Anatomy & Clinical Surgery, Two 
Weeks, starting June 15, August 17 
Fractures & Traumatic Surgery, Two Weeks, 
starting June 15 
Esophageal Surgery, One Week, starting June 22 
Breast & Thyroid Surgery, One Week, starting 
June 22 
Gallbladder Surgery, Ten Hours, starting June 29 
Surgery of Colon & Rectum, One Week, starting 
September 21 
Basic Principles in General Surgery, Two Weeks, 
starting September 21 
General Surgery, One Week, starting October 5 
General Surgery, Two Weeks, starting October 12 
Thoracic Surgery, One Week, starting October 12 


GYNECOLOGY— Intensive Course, Two Weeks, 
starting June 15, September 21 
Vaginal Approach to Pelvic Surgery, One Week, 
starting September 14 


OBSTETRICS—Intensive Course, Two Weeks, start- 
ing October 5 


MEDICINE—Intensive General Course, Two Weeks, 
starting October 12 
Electrocardiography & Heart Disease, Two Weeks, 
starting July 13 
Allergy, One Month and Six Months, by appoint- 
ment 


CYSTOSCOPY—Ten-Day Practical Course starting 


every two weeks 


UROLOGY— Intensive Course, Two Weeks, starting 
September 28 


TEACHING FACULTY—ATTENDING STAFF 


of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduale Medical Institution in America) 


OBSTETRICS AND 
GYNECOLOGY 


A full time course. In Obstetrics: lectures, prenatal clinics; 
witnessing normal and operative deliveries; operative obstetrics 
(manikin). In Gynecology: lectures, touch clinics; witnessing 
operations; examination of patients pre-operatively; follow-up in 
wards post-operatively. Obstetrical and gynecologica! pathology. 
Anesthesia. Attendance at conferences in obstetrics and gyne- 
cology. Operative gynecology (cadaver). 


FOR THE GENERAL 
PRACTITIONER 


Intensive full time instruction covering those subjects which are 

particular interest to the physician in general practice. Funda- 
mentals of the various medical and surgical specialties designed 
as a practical review of established procedures and recent ad- 
vances in medicine and surgery. Subjects related to general 
medicine are covered and the surgical departments participate in 
giving fundamental instruction in their specialties. a and 
Sadik logy are included. The class is expected to attend depart 
mental and general conferences. 


SURGERY and , 
ALLIED SUBJECTS 


A combined surgical course comprising general surgery, traumatic 
surgery, abdominal surgery, gastroenterology, proctology, 
gynecological surgery, urological surgery. Attendance at lectures, 
witnessing operations, examination patients pre-operatively 
and post-operatively and follow-up in the wards post-operatively. 
Pathology, radiology, physical medicine, anesthesia. Cadaver 
demonstrations in surgical anatomy, thoracic surgery, proctol- 
ogy, orthopedics. Operative surgery and operative gynecology 
= the cadaver; attendance at departmental and general con- 
erences. 


ANESTHESIA 


A three months full time course covering general and regional 
anesthesia, with special demonstrations in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc.; instruction in in- 
travenous anesthesia, oxygen, therapy, resuscitation, aspiration 
bronchoscopy; attendance at departmental and general con- 
ferences. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 
THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 
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Daa Sesia self administereg With the “Duke” 
ally high Margin of Safety fo, both i 
Mother ang infant, and Provides ease of | 
riministration, reported Charles E. 3 
Flowers, Jr., M. D., in a Paper Presented 
before the Brooklyn Gynecological So- 
In the 602 cases reviewed, no increased 
tendency to Postpartum hemorrhage or 
other obstetric complication was noted; 
3 | the incidence of SPontaneoys breathing ig 
the infants Was “sentially the same; 
>, las that of Substantia) contro] group 
Where the Mothers received no Medica. ot 
tion; relief of Pain was highly Satis. 
factory ; Patient Cooperation Was note. 
hi These findings consistent With the 
| Publisheg record of effectiveness and; : 
| safety of “Trilene” inhalation analgesia | 
obstetrics 88 Well as in many SUrgica] 
Procedures Such as reduction Of frac. 
tures, of Painfy] dressings, in- 
¢ision ang drainage of abscesses. : 
Self Administereq With the “Duke” ~ 
University Inhaler, “Trilene” analgesia 
is usually marked by Smooth and rapid; 
induction With minimum oy nO loss of| 
onsciousnesgs Inhalation is interrupted "University Inhaler Trilena®™ 
if occurs, Recovery is “Duke or use with 
Swift ; nausea and Vomiting are rarely 
“Trilene” is noNexplosive, 8nd in the 
mixtures €mployed Clinically is nonin- 
oe: flammable in air and Oxygen, “Trilene” 
a if May also be used as an analgesic adjunct 
while light Planes o¢ anesthesia are 
maintained With Various 4nesthetic 
agents, 
<= “Trilene,”» brand of highly Purified 
trichlorethyleng (Blue), is Supplied in 
containers 300 ce, 
For further information on “Trilene” 
or the “Duke” University Inhaler, Please 
ae 4 Write to Ayerst, McKenna & Harrison 
— , Limited, 22 East 40th Street, New York : 
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pans average length of life among American 
wage earners and their families is sixty- 
eight and one-half years, according to the 1952 
experience among the industrial policyholders 
of the Metropolitan Life Insurance Company. 
This is a gain of slightly more than four years 
since 1942 and of about twenty-two years in 
the past four decades. 


i it takes you longer than one minute to 
trim the toenails on one foot, you are prob- 
ably doing the job improperly. This is what 
Dr. David I. Schwartz, chief of the orthopedic 
section of the Veterans Administration Hos- 
pital, New York, told a group of physicians 
at Chicago. He spoke on what he called ‘“‘the 
lowly ingrown toenail” before the 20th annual 
meeting of the American Academy of Ortho- 
pedic Surgeons in the Palmer House. He stated 
that the nail should be trimmed across the 
distal end so as not to injure the skin. The 
sharp corners on each end of the distal most 
portion of the nail can then be rounded off 
with scissors or emery board, but under no 
circumstances should the nail be trimmed into 
the tissue. 


of Benjamin F. Hirsch 
from his post as executive vice-president 
and director of Davis & Geck, Inc., was an- 
nounced. He will remain available to the firm, 
a manufacturer of surgical sutures and special- 
ties, as a consultant. 


pay approximately the same 
amount each year for health and medical 
services as they do for alcoholic beverages and 
tobacco supplies. The stark figures are $13,600,- 
000,000 for health vs. $13,200,000,000 for 
alcohol and tobacco. 


PPLICATIONS for certification (Ameri- 
can Board of Obstetrics.and Gynecology) 

for the 1954 (Part I) examinations are now 
being accepted, and candidates are urged to 
make such application sometime in August or 
September. This would be of great help in 
expediting processing of these applications. 
Candidates applying for admission to the Part I 
examinations are reminded that the Board now 
requires them to submit a list of all patients 
admitted to the hospitals where they practice 
for whom they have been solely responsible for 


the year preceding their application or the year 
prior to their request for reopening of their 
application, with the diagnosis, pathologic diag- 
nosis, nature of treatment and end result. This 
list should be submitted at the time application 
is made or at the time request for reopening of 
an application is sent, and it should be on 814” 
by 11” paper, unbound, and contain the name 
of the candidate and his address. 

Requests for Applications for Appraisal of 
Incomplete Training, Applications for Certifi- 
cation, current Board Bulletins, and Preceptor- 
ship or Supplemental Training Forms should be 
made to: Robert L. Faulkner, m.p., Secretary, 
American Board of Obstetrics and Gynecology, 
2105 Adelbert Road, Cleveland 6, Ohio. 


PRONOUNCED shift from small families 
to families of moderate size has been in 
progress in the United States since 1940. The 
trend is evidenced by the increasing rate at 
which third, fourth and fifth children are being 
born into the family. From 1940 to 1950—the 
most recent year for which this data is avail- 
able—the birth rate for third children rose by 
77 per cent, for fourth children by 50 per cent 
and for fifth children by 27 per cent. Fluctua- 
tions in the birth rate in the United States 
since the beginning of World War u, the stat- 
isticians observe, probably are without parallel 
in the country’s history. 


OHNSON & JOHNSON has begun a broad 
new type of program to make available to 
nursing schools and hospitals the latest types of 
teaching materials and economy studies, it was 
announced by E. Wayne Comer, manager of 
the company’s midwestern hospital division. 
The program seeks to assist the professions in 
their drive to utilize most effectively the time 
and skills of available graduate nurses, to ex- 
pand continuing “in service” training of pro- 
fessional and non-professional hospital person- 
nel on all levels and to cut costs in patient care. 
It was prepared under the guidance of an ad- 
visory council of outstanding nursing educators 
and hospital administrators. Development fol- 
lowed lines recommended to the company by 
more than 100 professional leaders and 1,000 
nurses in 177 hospitals across the country dur- - 
ing a six-month study of current needs and 
problems. 
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NEEDLES ond pins... NEEDLES and pins— 
COCHRANE has the Sharps and the Thins! R A D O ‘ Ni 
Particularly the ‘‘hard-to-get’’ needles and sizes of 


Lane’s, Bunnel’s, Grieshaber, Kalt Corneal, Abscis- 


SPECIALISTS 


sion, Adson Scalp, Adson Brain, Milli 8—with <—_ 
COCHRANE THE RADIUM EMANATION CORP. 
PHYSICIANS’ SUPPLIES, INC. GRAYBAR BUILDING, NEW YORK 17, N.Y. 
133 E. 58th St., N. Y. 22—PLaza 3-5533 (4, 5) MURRAY HILL 3-8636 


is METACARPAL and THUMB FRACTURES 
| | NEW TREATMENT 
NOW 

AVAILABLE 


GOLDBERG METACAR- 
PAL SPLINT. A closed meth- 
od of treating all types of Met- 
acarpal Fractures including the 
Thumb. 


Write for Literature and Reprints. 
AMERICAN ORTHOPEDIC APPLIANCES 


P. O. Box 31 Mass, 
PRESSO® PRESSO®-L 
- All Cotton Elastic Bdgs. | Rubber Reinforced Cotton Colostomy and lleostomy Patients 
Elastic dages 
| PRESSO®-LASTIK find MORE convenience and LONGER 
Elastic Surgical Adhesive Tape Flesh Colored service with 
CONTURA® PRESSOPLAST® 
Medicated Gauze Bandages Elastic Adhesive Bandages PERRY APPLIANCES 
Non-Hardening Cut Edge—Feather Edge of and sizes 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances, 
be Send for authoritative reprints on the treatments of 


varicosities and accompanying complications. 


MEDICAL FABRICS CO., INC. 
10 Mill Street * Paterson, N. J. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


STRYKER FOR YOUR PROTECTION 
TURNING sour 

F A M MANUFACTURER OF 
A new development COLLISON < 


in the treatment of 
immobilized patients. 
While held firmly 

: between two frames, the largest patient can be easily turned 
by the smallest nurse. Quickly elevated from either end. Easily 


SURGICAL PRODUCTS 


transportable from hospital to ambulance. Essential for any SURGICALLY KLEAN 

modern hospital. 3616 FALLS ROAD TELEPHONE 

ORTHOPEDIC FRAME COMPANY 
Kalamazoo, Michigan | The Surgical Engineering Company, Inc. 


In answering advertisements please mention The American Journal of Surgery 


| SS 
— 
| SS 
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“MORN a veritable embryo, the opossum is 

particularly well adapted to such studies 
as hormone and drug action, sex development 
and the development of the nervous system in 
relation to behavioral responses. Stupid as the 
opossum is, he makes a valuable contribution 
to the sum of human knowledge.” 

Dr. Carl G. Hartman, associate director of 
the Ortho Research Foundation, Raritan, New 
Jersey and an authority on the opossum, makes 
this point in a new book called ‘‘ Possums,” 
published by the University of Texas Press as 
the most complete definitive life history yet 
written on the subject. 


University Nursing School will begin 
a new two-avenue program this Summer 
to help meet the nursing shortage in the State. 
High school graduates now are eligible to enter 
directly into nurses’ training in one of two pro- 
grams: (1) A revised three-year course leading 
to the diploma in Nursing; (2) a new four-year 
program leading to the degree of Bachelor. of 
Science in Nursing. “This program will not 
only help meet the need for bedside nurses in 
North Carolina,’ Dean Florence K. Wilson 
said, “but also will help fill the demand for 
head nurses, administrators and supervisors.” 

Under the new plan, the total Nursing School 
student body should increase from 130 to more 
than 300 by 1956, she said. The School will 
graduate about eighty students each year, more 
than twice as many as are in the present senior 
class. This will mean more bedside nurses, as 
well as more qualified personnel for top posi- 
tions in nursing. Revision of the three-year pro- 
gram makes it possible for high school gradu- 
ates to enter directly into training. Duke has 
previously required one year of college for 
admission. 


Veterans Administration Hospital, 
Lyons, New Jersey, has available resi- 
dencies in Psychiatry for a one- to three-year 
period which are fully accredited by the Ameri- 
can Board of Psychiatry and Neurology. The 
training can begin at any time and the pro- 
gram consists of lectures, conferences and 
seminars under the direction of the Depart- 
ment of Psychiatry, New York Medical College, 
and offers intensive training, both intramurally 
and through rotation in special hospitals in the 


adjacent area. There is, in addition, a series of 
extensive guest lecturers as well as an Annual 
Institute at the hospital. 


i: pews E. R. Squibb Company, of New York, 
announce the availability of a new black 
and white sound film (16 mm., 245 minutes) in 
the following write-up: 

“We now know that just as the earth gives 
forth life in the beginning and receives it back 
at the end, so also does the earth preserve life 
during its course. 

“This new documentary film tells about this 
miracle: it tells about the earth-derived medi- 
cines known as the antibiotics, how science 
seeks them out and how it brings them to the 
physician that he may conquer disease, lessen 
suffering and lengthen the span of human life. 

“Here, highlighted by the magic of the 
deRochemont camera, is the engrossing story 
of the unending quest for powerful new anti- 
biotics in tiny samples of soil gathered from all 
parts of the globe. In the end, perhaps only one 
soil sample out of many thousands yields an 
organism which elaborates an antibiotic with 
healing powers, but the discovery of one such 
organism more than makes up for all the 
failures. 

“As important as the isolation of a new anti- 
biotic which emerges the victor against disease 
is the translation of discovery into production. 
First, pharmaceutical laboratories produce 
enough of the new agent to permit extensive 
pharmacological testing and eventual clinical 
trial. Then, production engineers are called 
upon to solve the complex problems necessary 
to step up production from five gallon lots to 
as much as a thousand gallons at a time, dupli- 
cating on a huge scale the extreme accuracy 
and scientific caution once associated only with 
laboratory processes of test-tube size. 

“Finally, thousands of precisely measured 
quantities of the new antibiotic medicine are 
individually packaged and distributed to phy- 
sicians in many lands, thus bringing to fulfill- 
ment a process of creation that began with the 
discovery of a single micro-organism in a pinch 
of soil, and that step by step throughout its 
course, has called forth the utmost talents of 
gifted men in both science and industry.” 
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STRYKER 
BONE 
SAW 


Oscillates at high speed, 
assuring unusual safety and con- 
venience. Five interchangeable blades cut 
on forward and backward strokes . . . never catch in 
drapes or sponges . . . or hurl blood. Blades adjust 
to three positions. Built to highest standards of quality 
and performance. 


Close-Up of 
Eye Taken 


ORTHOPEDIC FRAME COMPANY New Model with Pre-Set Diaphragm 
35-mm. EXAKTA "VX" 


Single Lens Reflex Camera for 
Parallax-Free Surgical Photography 


The Exakta, with both regular and telephoto lenses, is widely used 
in hospitals for operation room photography. Its unique through- 
the-lens viewing system assures absolutely correct “‘on the subject”’ 
photographs during every step of the operation. In addition, this 
world famous medical camera is regularly used for preliminary, . 
developmental, and end result pictures of patients; for copying 
X-Rays; and for making color transparencies of injuries and lesions 
—a necessity for recording and lecturing. 


With f2.8 Zeiss Tessar ‘“T’’ Coated Lens with Pre- 


NEW COMFORT NOW! 
Deodorizing 
Colostomy Protector 


Designed for patient's comfort. 


Deordorizes; saves embarrass- Set Diaphragm Control............6.+.eeeeeeee $279.80 
ment. No bog or cumbersome ae ae 
apparatus. Simple design; easy Microscope Adapter..............00eeeeceeeees 29.50 


to keep clean. Refer patients or 
write for free descriptive folder 
and price list to: 


Write Dept. 500 for free descriptive booklet “‘E’’ on camera and 
accessories and brochure on close-up technique with the Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N.Y. 1,N. Y. 


Exclusive Sales and Service Organization in the 
ETNA Appliance & Equipment Co., Inc., Etna, N. Y. A. Ware, 


ORTHOPEDIC’S UNIVERSAL 


BONE DRILL Has Many Features AIRE-CAST 


® Two-to-one gear ratio for accurate drilling. 


®@Smooth  surfaces— 
nothing to catch on 
gloves. 


© Cannulated shaft for 
Kirschner wires, Stein- 
man pins, long shank 
drills, scréw driver bits. 
.035”" to 4" capacity. 


@lt's light, strong, porous 
@ it's X-ray transparent 

@ It’s unaffected by water 
Send for 124 page catalog Write for technics and prices 


ORTHOPEDIC EQUIPMENT COMPANY the TOWER COMPANY, Inc. 
‘ 300 Ft. Wayne $t., Bourbon, Indiana P. O. BOX 3181 - SEATTLE, WASHINGTON 


’ 
CAMPBELL LAMINECTOMY RONGEUR YOUNG'S piLATors 
BITE SIZES Extremely useful in the treat- 
#3—114 x 3mm ment and prevention of con- 
© Thrv-Biti #2—214 x Smm tracted anus (particularly follow- 


Six Inch Shank stom ing hemorrhoidectomy), as an aid 
© Stainless Steel $50.00 in perineal dissection and repair 


Complete Line of Surgical Instru- following delivery. 

ments, Physicians Supplies & Sold only on prescription—ot your surgical dealer or ethical pharmacy 
Equipment Adulc Set sizes 1, 14, 2, 3—for stretching anal sphincter. 

Write for price list No. 131 Children’s Set sizes 0, 1, 114, 2—for preventing contracted anus. 


Size 3 and 4 drilled to take towel clampe—for use in perineal repair. 
CAMPBELL ASSOCIATES Write for Literature and Reprints 


460 th Street 
918 Race St. Cincinnati, Ohio F.E. YOUNG & CO. 


In answering advertisements please mention The American Journal of Surgery 


4 with New 
Camera. 
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Te first issue of a quarterly journal, en- 
titled ‘Revista Latino Americana de 
Cirugia Plastica (Latin American Journal of 
Plastic and Reconstructive Surgery) appeared 
in April of this year. Subscriptions should be 
sent to Revista Latino Americana de Cirugia, 
Tuxpan #23, Mexico, D. F. 


ERNON GEORGE VERNIER, o.p., has 

been appointed to the position of Research 
Associate, Pharmacodynamics, at Sharp & 
Dohme, Incorporated, it was announced by 
Dr. Karl H. Beyer, Director of Pharmacology. 
Dr. Vernier was formerly an Instructor in 
Pharmacology at the University of Illinois 
College of Medicine and will continue his re- 
search in neuropharmacology. 


ke Best Anemia Classifier provides a sim- 
ple and rapid means for classifying the ane- 
mias—given the red blood count, the hematocrit 


and the hemoglobin. It is actually a circular 


slide rule on which the red blood count, hema- 
tocrit and hemoglobin are lined up with a rule 
on the indicator, after which all of the constants 
are read directly. The Mean Corpuscular 
Hemoglobin can be read either in micromicro- 
grams or as color index. The Mean Corpuscular 
Hemoglobin concentration can be read either 
in percentage, as saturation index, as normo- 
chromic or hypochromic. The Mean Corpuscu- 
lar Volume can be read either in cubic micros, 
as volume index, as microcytic, normocytic or 
macrocytic. In all cases the normal ranges for 
male and female are indicated as are the normal 
values for the blood constants. Similarly, the 
range of error for each of the tests is indicated. 
Where hemoglobin values are given in per- 
centage, they may be aligned with the value 
on the indicator corresponding to 100 per 
cent for the hemoglobinometer used which 
automatically compensates for the various 
standards. 

The Classifier is attractively printed in four 
colors on heavy gauge plastic. This Classifier 
will be appreciated equally by the physician 
and laboratory technician since it automatically 
calculates the blood constants, eliminating the 
many calculations which would otherwise be 
necessary. Literature is available from the Clay- 
Adams Co., Inc., 141 East, 25th Street, New 
York 10, N. Y. 


HE new “MSA Pulmonary Ventilator,” 
first exhibited at the recent annual meeting 
of the College of Chest Physicians, is described 
and illustrated in Bulletin No. 1106-1 just 
issued by Mine Safety Appliances Company. 
Designed specifically for therapy of emphy- 
sema, silicosis, asthma and other pulmonary 
disorders, the new instrument is offered for use 
by hospitals, physicians or, on the physician’s 
prescription, by the adequately trained patient. 
The MSA Pulmonary Ventilator employs a 
newly developed valve which is actuated by the 
patient’s inhalation effort. The valve thereafter 
delivers a preset positive pressure to the pa- 
tient’s lungs. A specially designed separate ex- 
halation valve allows rapid exhalation to the 
atmosphere; that is, exhalation does not go 
back through the positive pressure valve. Easy 
maintenance and cleansing are said to be among 
practical features of the new instrument. The 
entire exhalation mouthpiece can be washed 
and reassembled within two or three minutes. 
Copies of the Bulletin are available to phy- 
sicians, hospitals, nurses, and industrial dispen- 
sary personnel, without obligation, upon re- 
quest to Mine Safety Appliances Company, 
Braddock, Thomas & Meade Streets, Pitts- 
burgh 8, Pa. 


OST significant blood development during 

the last year was the Red Cross decision 

to meet the Office of Defense Mobilization’s 

request to make gamma globulin available for 

poliomyelitis sufferers during the summer of 
1953- 

Gamma globulin—or immune serum » globulin 
—is the blood protein containing the antibodies 
that the human system manufacturers to pro- 
tect itself against disease. If a person has ever 
had measles, infectious hepatitis, or polio, the 
gamma globulin in his blood contains anti- 
bodies to fight those diseases. 

Value of the serum as a modifier or pre- 
ventive of measles has been known since World 
War u, and in 1944 the Red Cross began dis- 
tribution of gamma globulin, processed from 


surplus plasma, to state health departments for 


this purpose. Subsequently, it was learned that 
gamma globulin was also effective in the treat- 
ment of infectious hepatitis. In 1951 and 1952 
studies made at Provo, Utah, Houston, Texas, 
and Sioux City, lowa—financed by the Na- 
tional Foundation for Infantile Paralysis and 
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dura-sharp 


stainless steel needles 


will keep their keen cutting edge even after 
many sterilizations — the chrome-plated hub fits all U. S. 
standard syringes. Always specify VIM. 


MacGregor Instrument Company Needham 92, Massachusetts A D G T T- D 
DERMATOME 


For simplified split skin grafting with 
real accuracy and speed 
Inexpensive THROW-AWAY 
blades 

BONE SCREWS DERMATOME TAPE available 


Concave cross-slot with for all models 
or without pilot point. Write for complete catalog today 


KANSAS CITY ASSEMBLAGE CO. 


816 Locust Street Kansas City, Missouri 


LICHTOR BONE CLAMP Disintegrating INTESTO-RING 


Combines LOWMAN with retracting (INTESTINAL ANASTOMOSIS RING) 


feature 
, Surgeon can SEE and FEEL the progress of 
Two Sizes ns the anastomosis. Facilitates and increases 
accuracy of intestinal anastomosis. Disinte- 


grates and discharged in 40 hours post- 
Write for details and prices a operatively. Contains barium sulfate for 


Everything for the INDUSTRIAL and a x-ray purposes. Available at your Surgical 


Supply House. Write for Literature. 5 sizes 


ORTHOPAEDIC Surgeon. A —1l4mm, 18mm, 23mm, 28mm, and 31mm. 


SIEBRANDT FRACTURE EQUIPMENT INC. 
1012-14 Locust SEAL-INS LABORATORIES — 2857 East 11th Street 
KANSAS CITY 6 MISSOURI Los Angeles 23, Calif. 


AZOCHLORAMID IN TRIACETIN 1:500 
For moistening dressings and packings 


Brand of CHLOROAZODIN U.S. P. AZOCHLORAMID SALINE MIXTURE 
An Effective Anti-Bacterial Agent in To prepare isotonic saline solution 1:3300 for 


ation, hot soaks, compresses, etc. 
TRAUMATIC WOUNDS « DIABETIC GANGRENE rig 
CTE CERS « DRAINI NUSES Non-toxic to tissue — Virtually non- 
i Strongly deodorizing PA-11 


W6&T Pharmaceutical Division 


€ 
“ 
fe 
* 
MANUFACTURING CO., WARSAW, IND. 

® 

Wal! WALLACE & TIERNAN PRODUCTS, INC., Belleville 9,N.J.,U.S.A. | 
a In answering advertisements please mention The American Journal of Surgery 
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directed by the University of Pittsburgh’s 
Graduate School of Public Health—demon- 
strated that the serum would also prevent the 
paralytic effects of polio. The Red Cross pro- 
vided, without charge, the gamma globulin 
(having a commercial value of $396,500) used 
in these studies. 

Analysis of the polio field tests led to a meet- 
ing in Washington on November 19, 1952, at 
which representatives of the National Founda- 
tion for Infantile Paralysis, the National Re- 
search Council, the Department of Defense, 
the Federal Civil Defense Administration, the 
Office of Defense Mobilization, the National 
Institute of Health, the United States Public 
Health Service, and the American Red Cross 
discussed what could be done to make gamma 
globulin available for use in 1953. Two days 
later the Office of Defense Mobilization for- 
mally requested the Red Cross to undertake 
the project of supplying enough of the serum 
to meet the summer’s minimal epidemic needs. 

The Red Cross Board of Governors author- 
ized the project on November 24, 1952, with 
the stipulation that the Red Cross would not 
be responsible for allocation and distribution of 
the gamma globulin. Three days later a plan 
was worked out with the Armed Services Medi- 
cal Procurement Agency that provided double 
use for blood collected for defense purposes— 
its fractionation into serum albumin, the potent 
shock fighter being increasingly used by the 
armed forces, and into gamma globulin for 
polio. 

To assure maximum use of the limited supply 
of gamma globulin available, allocation and dis- 
tribution miguaenetied was accepted by the 
ODM. 

On February 10, 1953, the Navy turned over 
to the Red Cross 460,000 grams of war surplus 
gamma globulin in dried form. The Red Cross 
is paying for the testing and packaging of this 
supply, which will provide 2,000,000 cc. for 
polio distribution. On February 25th the Red 
Cross turned over to the ODM 1,715,000 cc. of 
gamma globulin in 2 cc. vials. The Red Cross 
will provide additional quantities from current 
defense blood collections and salvage of out- 
dated civilian blood. 

On March 4th the ODM announced that a 
supply of gamma globulin for use against 
measles and infectious hepatitis would be allo- 


cated to state and territorial health officers. On 
March 13th the ODM announced that an addi- 
tional allocation of gamma globulin would be 
made to state and territorial health officers for 
use against polio on an intimate contact basis. 
An additional quantity of gamma globulin 
would be available for use in epidemics and 
emergency situations. Criteria to assist in this 
distribution was to be established by the Na- 
tional Research Council or a special panel ap- 
pointed for this purpose. 

It is believed that this plan of allocation and 
distribution provides for the most economical 
and effective use of the available supply of 
gamma globulin and ensures that the serum 
will reach the largest possible number of chil- 
dren exposed to poliomyelitis. 

From 1944 until the ODM began nation-wide 
distribution in January, 1953, the Red Cross 
distributed without cost 4,132,318 doses (2 cc.) 
of gamma globulin for measles and hepatitis. 


A’~” scholarship in industrial arts has 
been given Western Michigan College by 
the Orthopedic Frame Company of Kalamazoo, 
it was announced by Dr. John Feirer,-‘\WMC, 
and Harry Treace, general manager of the 
company. Dr. Homer Stryker, Kalamazoo, or- 
thopedic surgeon, is president of the company. 

The scholarship, which will first be awarded 
to an entering freshman in the fall of 1953, 
will be placed on a trial basis for three years, 
with graduating seniors from all Michigan high 
schools eligible to compete. Successful students 
will receive $200 their first year in college and 
$100 each year thereafter, making a total of 
$500. Included in the award will be part-time 
employment with the Orthopedic Frame Com- 
pany during the college year. 

The aim of the company in making this 
award is “to stimulate interest in industrial 
arts and to help raise the caliber of industrial 
arts education.” Students interested in apply- 
ing for the scholarship should do so at once, 


writing the registrar of Western Michigan 
College. 


fb president of Mutual of Omaha, V. J. 
Skutt, presented Dr. Howard A. Rusk, New 
York City physician, educator and writer, the 
Mutual of Omaha Dr. C. C. Criss Award, in 
Atlantic City, on April 16th. The Dr. Criss 
Award consists of a $10,000 cash prize, plus a 
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Via 20% Dissolved Benzocaine 


A rapid control of surface pain in 
many post-surgical conditions: Hemor- 
rhoidectomies, episi 

tions, removal of tape. Also to. pre- 
vent pain in rectal and other ex- 
aminations and instrumentation. Avail- 


able ‘'Clear’’ and ‘‘With Chlorophyil."’ 
FREE SAMPLES 


TOPICAL ANESTHETIC OINTMENT 


ARNAR-STONE LABORATORIES, INC. 
(Formerly Named Americaine, Inc.) Evanston, Ill. 


POTENT ANESTHESIA 
in Itching and Surface Pain 


freedom 


Jayne Bryant 
SAFETY-CHECK BLANKET 


COMFORT plus 
SAFETY FOR 
ALL 
CONCERNED! 


The Jayne Bryant a Blanket provides safety, comfort and more 


movement used, agitated, excitable or violent patients, 


either hospitalized or in hens confinement. Write for complete information. 


Jayne Bryant SAFETY-CHECK BLANKET 


Dept. J.S., 7646 Vincennes Ave., Chicago 20, III. 


Dramatic New SKIN PROTECTANT 


Containing for the First Time—SILICONES* 
Adhesive—Moisture Repellent—inert 
To protect skin against maceration in 
colostomy drainage, ileostomy, cavernos- 
tomy, proctitis, diabetic gangrene, etc. 
Effective in many cases formerly failures 
under accepted therapy. Said to outmode 
zinc oxide ointment, aluminum pastes, 

ine, etc. 
ARNAR-STONE LABORATORIES, INC. 
1316-A Sherman Ave, Evanston, Ill. 


*As described in Jl. Inv. Derm., 
17:125 (Sept. 1951) 


SILICONE OINTMENT 


FOR COLOSTOMY IRRIGATION 


A Triple Purpose Shield 


It is a positive aid in controlling the offensiveness 
of irrigation; allowing the patient to irrigate in 
the accepted manner, using a catheter of choice 
and inserting to desired depth. 


The cover which is placed over the top of shield 
as soon as the catheter is withdrawn conceals all 
offensiveness and serves as a desk top Thus, the 
time necessary for patient to complete the i irriga- 
tion can be devoted to some useful purpose, 
directing the patient’s mind away from an un- 
pleasant job. 


Write today for the booklet ‘‘My Colostomy’ 
and literature on the Triple Purpose Shield. 


T. WALLS, P.O. Box 144, Valhalla, N. Y. 


Post Graduate Medicine 


Price: $12.00 U.S.A. 
$13.00 Canada 
$15.00 Foreign 


The American OE of Medicine, Inc. 
49 West 45th St. New York 36, N.Y. 


SURPLUS 


SURGICAL INSTRUMENTS 


and Medical Supplies © 
AT 50% BELOW REGULAR COSTS 


all merchandise on approval 
no payment unless perfectly satisfied 


write for illustrated catalog L 
A R | TAsurcicat COMPANY 


67 LEXINGTON AVE., NEW YORK 10, NW. Y. 


Large Adult. 


d More re comfortable and efficient than adhesive strapping. Made of 
q the finest quality elastic webbing. Order through your dealer, or order 
©) direct with this ad. Delivered. Less 10% on orders of 12. 


. .$2.75 each 


. $2.50 each 


Medium Adult . $2.25 each 


LITTLE MFG. CO., BOX 202, WADESBORO, N.C. 


. $2.00 each 


SHIP TO: 


—— 
“he 

he 
THE GREEN JOURNAL 
+ The A Teaching Journal ‘ 

oe Pe ELASTIC RIB BELTS FOR FRACTURED RIBS 

Be 

eS In answering advertisements please mention The American Journal of Surgery 
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gold medal, and is presented annually as a 
reward for public-spirited men and women who 
have aided the cause of humanity. The presen- 
tation was made at the Annual Dinner of the 
American College of Physicians by Mr. Skutt. 
The previous winners of the Dr. Criss Award 
were Drs. Edward C. Kendall and Phillip S. 
Hench, of the Mayo Clinic, who received the 
award in 1951 for their development and use of 
cortisone. 


RECENT letter received reads as follows: 
“The Medical Committee of the Presi- 
dent’s Committee on Employment of the Phys- 
ically Handicapped has embarked on a program 
aimed at familiarizing our medical colleagues 
with the basic facts and values of rehabilitation. 
As a member of this Committee, | am contact- 
ing all of the editors of the specialty journals in 
an effort to solicit their help in the publishing 
of papers relating to rehabilitation. 

“‘Our desire is to have papers on rehabilita- 
tion appear in your Journal prepared by spe- 
cialists in your discipline, who are either fami- 
liar with rehabilitation processes or are actively 
engaged in one phase or another of rehabilita- 
tion. One way in which this could be accom- 
plished would be for you, as the Editor, to 
solicit a paper, or papers, on rehabilitation from 
those individuals known to you who have a 
facile pen and are identified with this field in 
your specialty. Or a group of specialists could 
be called upon to prepare a series of papers, 
each representing perhaps a single phase related 
to his particular contribution to rehabilitation. 

‘I would appreciate very much hearing from 
you as to the feasibility of this project and any 
suggestions, comments, or plans you might 
have in this connection would be extremely 
helpful, for this is the initial effort being made 
in publicizing rehabilitation exclusively among 
the members of the medical profession. The 
program could be aided further if a covering 
editorial were to appear at the time of the pub- 
lication of the paper or papers. 

“In advance, for your censideration in this, 
my many thanks.” 

Signed: J. S. Felton, m.p., Medical Director 
Oak Ridge National Laboratory 
Oak Ridge, Tenn. 


HE American Heart Association and its 

affiliates have jointly awarded a total of 
$285,400 to fifty-one scientific investigators 
working toward the prevention and control of 
heart diseases, it was announced by Dr. Irving 
S. Wright, President of the American Heart 
Association. The awards are the first of this 
year’s allocations from contributions made by 
the public during the 1952 Heart Fund cam- 
paign. They are in the form of fellowships and 
investigatorships awarded to individuals en- 
gaged in basic and applied scientific studies in 
the cardiovascular field to be conducted during 
the fiscal year beginning July 1, 1953. The re- 
search scientists will carry out their studies at 
institutions in twenty states and two will be 
conducted in London. 


UNG cancer now leads all other diseases of 
the respiratory tract as a cause of death 
among white men in the United States, taking 
a higher toll than either respiratory tubercu- 
losis or pneumonia, Metropolitan Life Insur- 
ance Company statisticians report. The 1950- 
1951 death rate from respiratory cancer for 
males among the company’s industrial policy- 
holders was 25.7 per 100,000; the rate for 
respiratory tuberculosis 21.9 per 100,000, and 
that for pneumonia 14.6. The excess of the 
cancer rate over that for tuberculosis and 
pneumonia is most marked at the older ages. 


surgeon reported that surgical 
shock, a leading cause of death on the 
operating table, now can be more effectively 
controlled with the help of drugs. Dr. Mark 
Hayes, Associate Professor of Surgery at the 
Yale School of Medicine, explained that sur- 
gical shock can be overcome in many cases by 
the prompt administration of an extract of the 
adrenal gland. Dr. Hayes, whose research is 
supported by the American Cancer Society, 
gave his report at a meeting of the American 
College of Surgeons. He said that there had 
been encouraging results of this treatment on 
several patients who suffered from shock dur- 
ing operations for cancer. All of the patients 
rallied immediately and death from shock was 
prevented. He based his clinical experiments 
on the observations of other scientists who 
found evidence that shock resulted from 
adrenal insufficiency. 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


The Primer Bandage (moist) and the Dalzoflex 
Bandage (elastic adhesive)—suggested in the 
Pressure Treatment of 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities where pres- 
sure is indicated. It Costs no more to use the 
best! 


Catalog and Prices on Request 


Wedical Tue. 


Chicago 2, Illinois 


5 North Wabash Avenue 


A SOAP PACKED WITH 
ANTISEPTIC POWER 


Maintains low bacteria count hours after 
use—will not irritate normal skin. Avail- 
able in liquid and bar form. Clinic proven 


LANCO ANTISEPTIC SOAP 
LANAIR Chemical Corp. 


236 W. North Ave. « Chicago 10, Illinois 


GREER Doctors! . . . Specify 
coLosTomyY e GREER e 
COMPACT COLOSTOMY COMPACT 


Hastens patients’ hos- 
pital discharge. Pleases 
and — the patient 
completely without in- 
dividual fittings or any 
“extras” to buy. 

Your local Surgical 


Supply House carries 
Greer Colostomy Compacts 


JOHN F. GREER 


4020 Broadway, Oakland, Calif. 


The exclusive 
EDER-McCLURE 


EXAMINING TABLE FOR RECTAL 
AND ROUTINE EXAMINATIONS 


Patented proctological posi- 
tion recommended by special- 
ists provides comfort, yet pa- 
tient cannot move during in- 
strumentation. Priced lower, 
yet it is two tables in one. Con- 
verts in 30 seconds to a hand- 
some examining table. K 


Write for Descriptive | 
‘older 108 


EDER INSTRUMENT CO. 
2293 Clybourne St., Chicago 14, Illinois 


CONVENIENT WITCH HAZEL DRESSINGS 


a Tucks are ready to use 
discs of soft outing flannel, 
saturated with a solution con- 
taining witch hazel 50%, and 
glycerin 10%. Surgeons (and Nurses) & 
like Tucks as a soothing sponge or dress- 
ing following anorectal and other oper- 
ations. Your patients will like Tucks, too! 
A trial supply of Tucks will be sent 
to you on request. xcs 


fuller Phormacediion! N E WwW 


inneapolis 4, Minnesota 


Announcing — A New 5th Edition 


MODERN DRUG ENCYCLOPEDIA 
and THERAPEUTIC INDEX 


Price $15.00* — $18.00 Foreign 
Drug Publications Inc., 49 West 45th St., New York 36, N.Y. 


*Includes three year supplementary service at $3.00 per year 
(New York City residents add 3% sales tax) 


In answering advertisements please mention The American Journal of Surgery 
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solution 

of pure 
fructose 

lor 
intravenous 


inf usion 


Levugen 10% in Water is avail- 
able in 1 liter (1000 cc.) flasks, 
containing 100 Gm. of Levugen 
(Fructose, Mead), approximately 
400 calories. 


evugen 


(FRUCTOSE, MEAD) 


The advantages of fructose for intravenous infusion have long been 
recognized. But limited availability of pure fructose has prevented 
its general clinical use. Now, extensive research in carbohydrate 
chemistry by Mead Johnson & Company has resulted in a practical 
and economical method of producing pure fructose. As Levugen 10% 
in Water, it is available for intravenous use. 


Levugen ( Fructose, Mead can be infused much more 
rapidly than dextrose, with better retention and less 


disturbance of Muid balance. 


Since Levugen is removed from the blood very rapidly, it does not 
produce high hyperglycemic levels or spill over into the urine in 
significant amounts even when it is infused in fairly high concentra- 
tion. Levugen can therefore be given much more rapidly than dex- 
trose, with less loss of calories through glycosuria. A liter of Levugen 
10% in Water can be given in the same time asa liter of 57% dextrose. 
Clinical Advantages of Levugen 

@ More rapid provision of calories 

@ Less loss of calories through glycosuria 

@ More rapid formation of liver glycogen 

@ Less disturbance of fluid balance 

@ Shorter infusion time, with less discomfort for the patient 

@ Less time and trouble for hospital personnel 


can be infused more rapidly” 


Levugen 


(FRUCTOSE, MEAD) MEAD 
MEAD JOHNSON & COMPANY 


Evansville 21, ind., U.S.A. 
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Long-lasting relief 
of surface pain and itching 


wth 


The effective and prolonged surface anesthesia provided by 
Nupercainal Ointment (dibucaine ointment Ciba) brings long-lasting 
relief from pain and itching in sunburn, hemorrhoids, abrasions, 
dermatoses and many other conditions. Its effectiveness is due 
to its 1 per cent content of 
Nupercaine® (dibucaine Ciba), 
one of the most potent and 
long-acting of all topical 
anesthetics. Issued in 1-ounce 
tubes with rectal applicator and in 
1-pound jars for office use. 


Ciba Pharmaceutical Products, Inc., Summit, N. J. 
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